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Night-Sky Observatory 


IGH in the Colorado Rockies is a 
mountain observing station main- 
tained by the Central Radio Propagation 
Laboratory, National Bureau of Stand- 
ards, to study the light of the night sky. 
There observations are made of the 
zodiacal light and the gegenschein, and 
the airglow or self-light of the atmosphere. 
A 25-mile drive from Boulder, Colorado, 
along an all-weather highway takes ob- 
servers to the foot of Fritz Peak, which is 
near the town of Rollinsville, east of the 
Continental Divide. In good weather, one 
can drive part way up to the summit, but 
during winter an observer may need 
snowshoes for a quarter of a mile. 

This month’s front-cover photograph is 
of the extreme top of Fritz Peak, and 
shows the photometer used by Franklin E. 
Roach and his associates for some of 
the observations mentioned by him and 
Pauline M. Jamnick on page 164. The 
semicylindrical instrument cover has been 
turned over on its pivots to expose the 
photometer, which employs birefringent 
filters to measure the airglow brightness at 
several selected wave lengths. The instru- 
ment shelter at the right houses an older- 
type photometer that Dr. Roach formerly 
used at Cactus Peak, California. 

This observing location was chosen be- 
cause its elevation is about 9,000 feet, it 
has all-year accessibility, commercial elec- 
tricity is available, and it is within an 
hour’s driving time from the laboratory 
headquarters in Boulder. The site is leased 
from the owner of Severance Lodge, im- 
mediately adjacent to the mountain. The 
location is not isolated, being only 15 
miles from Central City (where every 
summer there is good opera and theater) 
and 10 miles from the Moffatt Tunnel. 

All the equipment and building mate- 
rials for the station were hauled up the 
mountain on a sled by winch and elec- 
tric motor. The laboratory building there 
is of metal, 20 by 24 feet, and contains the 
recording equipment, two bunks, and a 
small kitchen. Rain is collected from the 
roof or snow is melted for water. No one 
lives permanently at the laboratory, but 
the station is attended daily — usually 
there are two observers on duty. 

Some years ago, when Dr. Roach se- 
lected this observing site, the mountain 
was called Little Dutch Peak and another 
nearby was Big Dutch Peak. Before World 
War I, local people had called them Fritz 
and Hans, after the Katzenjammer Kids 
of comic-strip fame. Neighbors were rather 
surprised when the Bureau of Standards 
scientists reverted to the old name for 
their observing station. The official ex- 
planation is that the mountain has been 
renamed in honor of Prof. Hermann Fritz, 
famous for his auroral investigations dur- 
ing the first International Polar Year 
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In the spring of the year, to observers in mid-northern latitudes the zodiacal light 
appears as a cone sloping southward from the western horizon after sunset. 
Reproduced from “Astronomie,” by Rudaux and de Vaucouleurs, published by 


Librairie Larousse, Paris, 1948. 


HE FIRST TELESCOPE was _ the 
{pm In ancient times it was used to 

map the constellations, to follow the 
wandering planets, and to sort the stars 
into a rough magnitude scale. After the 
invention of the optical telescope, the eye 
continued to be a primary research tool 
in the study of planetary, lunar, and solar 
details, and of variable stars and double 
stars. Early observations of the spectra 
of the sun and stars were visual. However, 
the rise of photography, and later the 
photoelectric cell, rapidly relegated the 
eye to a secondary role, and today rela- 
tively little observatory research is by 
visual methods. 

Why, then, should we concern ourselves 
with the human eye as an observing tool? 
For a number of years the authors have 
been making systematic photoelectric 
studies of the airglow (the light of the 
night sky), the occasional auroras that 
occur at low latitudes, the zodiacal light, 
and the gegenschein. Visual observations 
of the sky are made chiefly to note the 
presence of clouds, but incidentally to 
examine directly the phenomena that are 
being recorded by our photometers. Thus 
we have become interested in matters 
such as the dark adaptation of the eye, 
its visual threshold, and its color thresh- 
old. In particular, the question has al 
ways arisen: Why is the gegenschein so 
very dificult to detect visuallv? We shall 
try to answer this and some similar ques 
tions. 

A study of the anatomy and physiology 
of the eye should excite admiration. Here 
is an instrument beautifully adapted to 
its human need. Those fortunate indi- 
viduals who have good eyesight can find 
the universe of form, light, shadow, and 
color a source of daily enrichment. But 
as a scientific instrument, the eye has cer- 


tain very definite limitations, which must 
be understood before visual observations 
can be critically interpreted. 

The lens of the eye focuses an inverted 
image of the object on the retina. The 
quality of the image is best within about 
one or two degrees of the optical axis. 
Considering the retina as a wide-angle re- 
ceiver, we may say that it varies radially 
in resolution (visual acuity), threshold re- 
sponse, and color response. Similarly, in 
the case of a large-field Schmidt telescope, 
from the center of the field to the edges 
there are changes in image quality, limit- 
ing magnitude, and color equation. 

For the eye, a given impression is the 
sum of light stimuli from various parts of 
the retina, especially in the case of ex- 
tended objects like the gegenschein. As 
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the light strikes each element of the 
retina, separate nerve impulses travel to 
the brain, which then combines the con- 
tributions from all parts of the retina 
into one complete impression, much as 
the numerous dots of a halftone illustra- 
tion form a single picture. 

There are two types of sensitive light 
receivers in the retina. To early anato- 
mists, their appearance under the micro- 
scope suggested the names of rods and 
cones. Actually, the fundamental distinc- 
tion between rods and cones seems based 
on their chemistry. The rods contain a 
chemical substance, popularly known as 
visual purple, which is not present in the 
cones. When the retina is in darkness, the 
rods accumulate visual purple, leading to 
an increase in sensitivity (dark adapta- 
tion). Thus, at extremely low light levels, 
vision of the dark-adapted eye is almost 
exclusively by means of the rods. 

Over the entire retina there are an esti- 
mated seven million cones and 130 mil- 
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The structure of the human eye. 


In the fovea centralis there are only cones, 


but rods begin to be found in the macula lutea, their concentration increasing in 
the outer portions of the retina. 
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lion rods. On the optical axis of the eye 
there is a small region called the fovea 
fralis, which subtends an angle of one 
to two degrees. This region is populated 
only by cones, and here vision is very 
distinct at high light levels, for each cone 
is connected to the brain by a separate 
nerve. 

\round this fovea is a yellowish region 
known as the macula lutea or yellow spot. 
It covers about four by 12 degrees of the 
field of view. In the yellow spot the rods 
begin to appear, and become steadily 
more numerous relative to the cones, 
eoing outward from the center to the 
periphery of the retina. At the extreme 
edge — approximately 120 degrees from 
the optical axis — the concentration of 
cones increases slightly. 

The eye has an amazing aaaptability to 
brightness levels over a range of about 
one millionfold. Expansion and contrac- 
tion of the iris control the amount of 
light entering the eye. The extreme di- 
ameters of the pupil are, however, about 
three and eight millimeters, giving an 
area ratio of only seven to one. 

The larger part of the accommodation 
to darkness takes time; at extremely low 
light levels, there is still some gain in 
sensitivity even after one hour of com- 
plete darkness. Initial dark adaptation 
takes place in five to 10 minutes, during 
which there is an increase in sensitivity 
(a decrease in visual threshold) of about 
10 times. Then there follows a second 
phase of dark adaptation due to the rods; 
for large fields these can give an addi- 
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\s the human eye rests in complete 
darkness, the threshold brightness (that 
of an object that is just visible) de- 
creases as shown by these curves. The 
threshold is lower for subjects of larger 
angular extent, and continues to fall 
for well over 30 minutes after dark 
adaptation begins. These curves are 
for centrally fixated fields; if periph- 
eral (averted) vision is used, signif- 
icantly fainter illumination can_ be 
detected by the eye. National Bureau 
of Standards chart. 


tional hundredfold increase in sensitivity 
after 30 minutes in the dark. After half 
an hour of dark adaptation under labora- 
tory conditions, a person can detect by 
peripheral (averted) vision a circle 20 de- 
grees in diameter whose brightness is only 
four milli-microlamberts (4 myL). This 
is only about five billionths (5 x 10-9) the 
average brightness of a clear daytime sky. 


These drawings from 
“Astronomie,” by Ru- 
daux and de Vaucou- 
leurs, show changes in 
evening visibility of the 
zodiacal light in middle 
northern latitudes. The 
most favorable position 
is in March (upper left), 
when the ecliptic stands 
most nearly vertical to 
the western horizon. 
June (upper right) and 
December (lower right) 
are less well suited for 
observation. Least favor- 
able is September (lower 
left). In each case, the 
sun is indicated by a 
white spot, first just at 
sunset and then con- 
siderably later. 


‘THRESHOLDS OF THE HUMAN EYE 


Type of Vision Size of Threshold 
Field (muL) 
Color 2 4,000 
Color (distorted ) 2 1.300 
Foveal (cones) 1 1,800 
Centrally fixated 20° 17 
Peripheral (rods) 8 4 


Color is easy for the spectroscopist to 
specify; the wave length of a spectrum 
feature such as the D-lines of sodium de- 
scribes its “color.” On the other hand, 
the visual observer of colors is working in 
a complex, subjective field. Of particular 
interest to astronomers is color perception 
at low light levels. Laboratory tests show 
that the color of an extended object 
can be perceived only if it is at least 100 
times brighter than the absolute visual 
threshold. 

Thus there is a considerable “twilight 
zone” in which the eye is able to detect 
shades of intensity but not color. (At 
night all cats are gray!) Near the color 
threshold there are distortions in color 
perception; one of these is the well-known 
Purkinje effect, whereby with decreasing 
brightness red is the first to disappear. 

Let us make use of these laboratory 
results in interpreting visual observations 
of the zodiacal light, which is the large, 
faint conical glow seen along the ecliptic, 
in the western sky after sunset or in the 
east before dawn. The principal problem 
in observing the zodiacal light is distin- 
euishing it from the twilight, dawn, or 
Milky Way. It has a brightness of 27,000 
muL at a distance of five degrees from the 
sun’s edge, 470 at 30 degrees, and 100 at 
60 degrees. At five degrees from the sun, 
the zodiacal light is as intense as a bright 


aurora, but it cannot be seen from the 
earth’s surface either in full day or during 
twilight, because of the still brighter scat- 
tered sunlight. Except at times of total 
solar eclipses or observations from ex- 
tremely high altitudes, we cannot see the 
zodiacal light closer than about 20 or 25 
degrees from the sun, just after twilight 01 
before dawn (see Sky and Telescope for 






March, 1954, page 144). In the absence 
of city lights and moonlight, the zodiacal 
band can be followed nearly across the 
sky. 

The best seasons for observing the zo- 
diacal light are when it is clear of the 
Milky Way and when the ecliptic has its 
maximum inclination to the horizon. At 
latitude 40° north, the optimum condi- 
tions for viewing the evening zodiacal light 
come in February and March, and for the 
morning zodiacal light in September and 
October. In August the evening zodiacal! 
light is well away from the Milky Way, 
but then is inclined only about 30 degrees 
to the horizon. Likewise, in April the 
morning zodiacal light is at maximum 
distance from the Milky Way, but the 
small angle it makes with the horizon is 
unfavorable. 

Some observers are able to trace the 
entire zodiacal band to a brightening op- 
posite the sun in the sky, but this gegen- 
schein or counterglow is a difficult object 
to observe. It is an extended, slightly oval 
patch perhaps 20 by 30 degrees in size. 
Exact dimensions cannot be given, since 
it merges gradually into its surroundings. 
The difficulty of detecting it is evident 
from the fact that many trained observers 
have not been sure of its reality even 
when they knew its location in the sky. 
It is best seen by averted rather than 
direct vision. 

The gegenschein has a central intensity 
of about 60 myL, which would be readily 
recognizable by a dark-adapted eye, if the 
background sky were perfectly black. But 
the actual gegenschein has to compete 
with a background of starlight, airglow, 
and the general zodiacal band, so that it 
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is only about 15-per-cent brighter than its 
surroundings. In other words, under the 
best conditions its brightness is about 15 
muL superimposed on a background of 
about 100 myL. 

Chis dim glow moves along the ecliptic, 
six months ahead of (or behind) the sun. 
It crosses the Milky Way during the sum 
mer and winter months, and is more than 
10 degrees from the Milky Way from 
February 6th to May 3rd, and from Au 
gust 9th to November 4th. The gegen 
schein is farthest from the Milky Way 
on March 16th and September 24th. 
Thus, the best times for observing it are 
on moonless nights near the equinoxes 

The gegenschein is just below the 
threshold curve for a centrally fixated 
field, but is comfortably above the thresh 
old curve for averted vision. Hence the 
observer should dark adapt his eyes fon 
20 to 30 minutes, and use averted vision. 
Near midnight the counterglow is highest 
in the sky. Under the conditions men 
tioned, it should be visible to a person 
with normal eyes. Observers in the tropics 
have a distinct advantage, for the gegen 
schein comes to its midnight meridian 
crossing near the zenith, where airglow 
and scattered light are both at a mini 
mum 

The Milky Way is seen with no difh 
culty if the observer is away from city 
lights on a clear, moonless night. Star 
counts indicate that on the average there 
re about five times as many stars per unit 
area in the Milky Way 
Thus, if the luminosity of the night sky 
were due mainly to starlight, the Milky 
Way should stand out very strikingly. In 
reality, it does not have a contrast with 


as at its poles 





The chart at the left contains contours 
of equal brightness in the gegenschein, 
from one night’s observations at Fritz 
Peak, Colorado. Although well-defined 
photometrically, the counterglow is 
difficult to see because it merges with 
the zodiacal band and the general 
light of the night sky. Its positions on 
new-moon dates this spring are charted 
at the right. 


its surroundings even approaching a ratio 
of five to one. The contrast is obviously 
much reduced by the amount of airglow 
and zodiacal light in the sky background. 

During the past year an unusual num- 
ber of bright displays of the aurora have 
attracted the attention of amateur as- 
tronomers. Visual observations have been 
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Since the brighter auroras are well 
above the visual threshold, it is possible 
to detect much structural detail and to 
watch its variation with time — informa- 
tion that can be very valuable. 

Visual observers make rough estimates 
of auroral intensity on an international 
brightness coefficient (IBC) scale. There 





One of the brightest displays in recent times, the aurora of September 18-19, 
1941, was observed in many parts of the United States. At Farmingdale, New 
York, Fred Schmidt took this 30-second exposure of the lower end of a rayed band. 


widely used for statistical studies of au- 
roras, and for mapping the geographical 
extent of individual auroral storms. Dur 
ing the current International Geophysical 
Year, many observers are co-operating in 
making systematic records of auroras, as 
described in Sky and Telescope for May, 


1957, page 327. 


The Milky Way band 
stretches completely 
around the _ heavens, 
and it appears notice- 
ably brighter than the 
sky on either side of it. 
Here we see, in a Har- 
vard photograph on 
an ordinary blue-sensi- 
tive emulsion, the 
region of the southern 
Milky Way that con- 
tains the Southern 
Cross (upper left part), 
with the dark Coalsack 
next to it. 


166 Sky anp TELEscope, February, 1958 


are four classes: I, about as bright as the 
Milky Way; II, brightness of the order of 
a thin moonlit cirrus cloud; III, bright- 
ness of a moonlit cumulus cloud; IV, total 
brightness approximately equal to moon- 
light. 

his semiquantitative IBC scale is quite 
crude and decidedly subjective, but  re- 
cently efforts have been made to define 
the scale in absolute units. From such 
studies, it is found that color is dis- 
tinguishable only for brighter auroras 
(classes II+, III, IV). If direct vision is 
used, structural detail as small as one 
degree should be recognizable only for 
auroras as bright as III and IV, while 
larger structure of the order of five degrees 
across should be discernible for fainter 
auroras (I and II). If averted vision is 
used, however, it may be possible to de- 
tect detail as small as one degree for faint 
auroras. 

Twilight is the most easily observable 
of all the phenomena we are discussing. 
During the interval between sunset and 
the end of evening twilight, the sun sinks 
18 degrees below the horizon. At dawn 


the reverse occurs. In the tropics this 
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requires about an hour, so that “dawn 
comes up like thunder.” In middle lati- 
tudes about 1} hours are needed. During 
this 90 minutes striking changes occur. If 
there are clouds, this is the time of rapid 
and dramatic color effects. When clouds 
re absent, the changes are less spectacu- 
lar but more predictable. The zenith 
brightness decreases some millions of 
times from sunset to the end of twilight. 
When the sun is nine degrees below the 
horizon (about 45 minutes after sundown 
in middle latitudes), the zenith intensity 
is at the color threshold, a fact which can 
be easily verified on a moonless night 
away from city lights. However, color 
will still be discernible near the western 


horizon. 

The Dutch astronomer, M. Minnaert, 
has written a book, The Nature of Light 
and Colour in the Open Air (conveniently 
available in an English translation print- 
ed by Dover Publications in 1954), which 
contains a fascinating collection of de- 
scriptions of natural visible phenomena. 
His account of the sequence of events 
during twilight should be read by all who 
wish a full appreciation of this drama. 
It can be enjoyed by the night observer, 
for whom the evening twilight is a wait- 
ing period: Rotation of the earth and 
accumulation of visual purple in the rods 
of his retina during dark adaptation bring 
about favorable conditions for the ob- 
servation of elusive, extended objects in 
the night sky. 

\nother component of the light of the 
night sky is the airglow — radiation 
characterized by a spectrum emission line 
of 5577 angstroms wave length. Photo- 


BRIGHTNESS OF SOME ASTRONOMICAL 
PHENOMENA 


In milli-microlamberts (myL) 
Object Max. Mean Min. 


Gegenschein (above 


surroundings ) ‘5 
Gegenschein (absolute ) 60 
Zodiacal light 500 100 
Milky Way 170 60 40 
Airglow (5577 

angstroms ) 140 50 20 
Aurora IBC I 220 
Aurora IBC II 2,200 
Aurora IBC III 22.000 
Aurora IBC IV 220,000 
I'wilight (sky at the zenith ) 

Sun on horizon xX 1 

Sun 6° below horizon 2 10° 

Sun 9° below horizon 5,000 

Sun 12° below horizon 400 

Sun 15° below horizon 140 


Data from the table above have been 
plotted in the chart at the right, where 
direct comparison can be made with 
curves showing the brightness thresh- 
old and color perception of the human 
eye. Colors cannot be distinguished 
below the horizontal color-threshold 
line. In the zodiacal-light box, the 
degrees (30° and 60°) indicate distance 
from the sun. The hatching has been 
used only to delineate clearly the three 
faintest phenomena. 
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A striking phenomenon during evening twilight is the earth-shadow rising in the 
east. The line bounding the directly illuminated region of the atmosphere is re- 
corded in this photograph by Arthur A. Hoag, looking eastward from the grounds 
of the U. S. Naval Observatory’s station at Flagstaff, Arizona. It was taken Novem- 
ber 16, 1956, at the time of local sunset, just when the shadow line on Mt. Elden 
(at the left in the picture) was at the same elevation as that of the station. The 
long dark mesa extending from below Mt. Elden to the right is Mars Hill, where 
Lowell Observatory is located; part of the town of Flagstaff is seen at the extreme 


right. U. S. Navy photograph. 
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Here on the summit of Fritz Peak are the instruments also seen closeup on the 


front cover. At the right, in a rock saddle that affords some protection from the 
strong Rocky Mountain winds, is the metal laboratory with living quarters. Out 
of sight in this picture are the mountings for an all-sky camera, a patrol spectro- 
graph, and a zenith-monitoring airglow photometer. In spite of its rugged char- 
acter, this mountain location is accessible throughout the year, as described on 
page 163. This site is almost due north of the airglow station at Sacramento 
Peak Observatory, Sunspot, New Mexico. National Bureau of Standards photo. 


overlaps 
loo faint 
to show any color, it should be visually 


metrically, the bright airglow 


the faint aurora in intensity. 


detectable in patches of the order of 10 
degrees in size. It is over twice as bright 
near the horizon as at the zenith, and this 
general increase of intensity toward the 
horizon is definitely apparent to the dark- 
adapted eye. 

\t Fritz Peak, Colorado, we 
structural detail in the form of 


occasion- 
ally see 
moving wisps 10 to 15 degrees across. 
Examination of the photoelectric records 
on the same nights gives evidence of a 
localized structure which varies in posi 
tion with time. Such airglow structure 
occurs at Fritz Peak primarily during the 
summer. 

The front-cover photograph shows at 
the left a newly developed photometer 
which employs birefringent filters to meas- 
ure the airglow intensity in_ the 
light of oxygen (5577 angstroms), red 
oxygen light (6300), and the yellow D 
lines of sodium radiation (5893). As seen 
in the picture, the top of the instrument 


green 


shelter pivots to expose the entire horizon 
so the photometer can rapidly scan the 
sky. Only 3} minutes are required for a 
survey consisting of five sweeps around 
the heavens, at altitudes of 10, 15, 20, 30, 
and 50 degrees above the horizon, and a 
“look” at the zenith, while the sky bright- 
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Two photoelectric recordings of the 
night airglow, scanned from the north 
horizon to the south horizon. The 
zenith is at about the middle of each 
tracing. The steady increase of inten- 
sity from the zenith to the horizon 
shown by the lower record is charac- 
teristic of the usually prevailing night- 
sky condition. On rare occasions, how- 
ever, the airglow has a structure of 
patchy detail, as in the upper record; 
it is then sometimes possible to detect 
airglow details visually. 
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ness is pen recorded on a paper tape. 

The closed shelter at the right in the 
cover picture (also seen in the picture on 
this page) contains an older photometer 
comprising four individual telescopes on 
a single mounting. One telescope is used 
as a control while the other three evaluate 
the “contamination” of the light of th 
night sky from integrated starlight and 
the zodiacal light. 

Since bright airglow and faint aurora 
(IBC I) have the same absolute brightness 
at 5577 angstroms, how can they be dis- 
tinguished? There is no clear-cut answer. 
Various spectroscopic observers have sug- 
gested criteria, such as the enhancement 
of the red line of oxygen (6300 angstroms) 
if the phenomenon is an aurora. In any 
case, the visual observer cannot distin- 
guish between the two. 

A practical observing program may be 
suggested for sky watchers who wish to 
explore this enchanting world of form and 
color. To avoid a special dark-adaptation 
period, at sunset find a comfortable spot 
with a good horizon and let the eyes 
slowly dark adapt during the exciting 
twilight time. Coming up in the east is 
the dusky shadow of the earth. Note the 
final loss of color in the zenith during the 
first hour. By the end of twilight, the 
zodiacal light may be seen along the west- 
ern ecliptic, and you will easily detect 
the Milky Way (unless it is skirting the 
horizon). 

Look to the north (if you live in the 
Northern Hemisphere) to see if there is 
any outstanding auroral activity. Look 
southward to see if you can detect the in- 
crease of airglow brightness toward the 
horizon. Perhaps you will be able to dis- 
cover some airglow structure under favor- 
able conditions. Near midnight, after the 
eyes are quite thoroughly dark adapted, 
look for the gegenschein, but by averted 
rather than direct vision. During the sec- 
ond half of the night, the program occurs 
in the reverse order, mostly in the east. 
The panorama of events that unfolds dur- 
ing such a vigil is most fascinating. And 
the show is a bargain — it’s free! 





PROJECT STRATOSCOPE REPORT 
WINS AAAS PRIZE 

The Newcomb Cleveland prize of 
$1,000 is awarded for an outstanding 
paper presented at the annual meeting of 
the American Association for the Advance- 
ment of Science. The December, 1957, 
meeting was held at Indianapolis, Indiana, 
where Section D (Astronomy) of the AAAS 
convened jointly with the American Astro- 
nomical Society. 

Selected for the prize was paper No. 29 
of the astronomical program, entitled 
“Solar Photographs from 80,000 Feet,” by 
M. Schwarzschild, J. B. Rogerson, Jr., and 
J. W. Evans, Princeton University Observ- 
vatory and Sacramento Peak Observatory. 
Their work, known as Project Stratoscope, 
was described by Dr. Rogerson in the Jan- 
uary issue of Sky and Telescope, page 112. 
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A Survey of Astronautical 


Periodicals 


FREDERICK I. Orpway, III 


General Astronautics Corporation 


USSIAN launchings of Sputniks and 
R successful American firings of Far 

side rockets to 4,000-mile altitudes 
have greatly widened the demand for as 
tronautical periodicals and books. Many 
fuller information than 
newspaper accounts of the fast-moving 


persons desire 
I 


developments in rocketry which are lead- 
ing to space travel. 

\ large number of astronautical societies 
publish their own journals. There is an 
increasingly important trade and technical 
periodical literature for specialists. And 
many other scientific and engineering 
magazines occasionally carry articles relat- 
ing to spaceflight. We shall briefly survey 
the leading periodicals, arranged by coun- 
tries, that are devoted primarily to rocketry 
and astronautics. 

INTERNATIONAL 

\ll of the important rocket and astro- 
nautical societies scattered around the 
elobe now adhere to the International 
\stronautical Federation (IAF), whose 
headquarters are in Switzerland. The IAF 
has an internal bulletin, and also pub- 
lishes the outstanding Astronautica Acta. 
This technical quarterly contains articles 
in English, French and German, each ac- 
companied by abstracts in all three lan- 
guages. An issue runs to about 100 pages. 
Subscriptions, at $8.60 a year, can be ob- 
tained from Springer-Verlag, Mélkerbastei 
>, Vienna 1, Austria. 

UNITED STATES 

The American Rocket Society has been 
a major source of astronautical literature 
since 1930, when the ARS (until 1934 the 
\merican Interplanetary Society) pub- 
lished its first Bulletin, which appeared 
sometimes monthly and sometimes bi- 
monthly. In 1932 a printed format was 
introduced and the name was changed to 
Istronautics. During the late thirties the 
magazine grew more professional. With 
the 61st issue, in March, 1945, the publi- 
cation was retitled Journal of the Ameri- 
can Rocket Society, and in January-Feb- 
ruary, 1954, the present name, Jet Propul- 
sion, was adopted. 

\ monthly since January, 1955, Jet Pro- 
pulsion is now devoted solely to technical 
papers. News items, articles of a more 


popular character, and reviews appear in 


The front cover of the 
second issue of the 
Egyptian Astronautical 
Society’s magazine is re- 
produced here. A literal 
translation of the title 
reads, “Scientific Publi- 
cation of the Egyptian 
Society for Astronomical 
Aerial Navigation.” 


a new ARS periodical, Astronautics, which 
began with Vol. 2 to distinguish it from 
the older serial of the same name. With 
the emergence of the new Astronautics, 
\RS sectional magazines, such as Ameri- 
can Rocket News and Missile Away, have 
been discontinued. 

Jet Propulsion and Astronautics are ob- 
tainable from the American Rocket So 
ciety, 500 Fifth Ave., New York 36, N. Y., 
at $12.50 and $9.00 per year, respectively. 
Membership in the society, which includes 
both magazines, costs $15.00 a year. 

\ number of other societies, local in 
nature, have been formed in this country, 
but only a few of them remain active. 
The most important current publication 
by suchsa group is Space Journal, of the 
Rocket City Astronomical Society at 
Huntsville, Alabama. Its first number, in 
the summer of 1957, had an editorial con- 
tent about equally divided between astro- 
nautics and astronomy. A quarterly, Space 
Journal may be secured for $2.25 a year 
from the society, Box 82, Huntsville, Ala. 

The American Astronautical Society, 
516 Fifth Ave., New York 36, N. Y., puts 
out the Journal of Astronautics, a quarter- 
ly costing $5.00 per annum. The Reaction 
Research Society publishes RRS News, 
and small bulletins are issued by the Boise 
(Idaho) Rocket Society, the Philadelphia 
Astronautical Society, and the Pacific 
Rocket Society. Most of these smaller 
rocket and astronautical groups are 
banded together in the American Astro- 
nautical Federation, now mainly inactive. 

Several defunct magazines merit men- 
tion. The Cleveland Rocket Society, 
founded in 1933, published four issues of 





¥ pace. 


Periodicals were printed by the 
California Rocket Society, the American 
Institute for Rocket Research, the West- 
chester (New York) Rocket Society, and 
the Massachusetts Institute of Technology 


Rocket Research Society. The Glendale 
(California) Rocket Society published a 
Bulletin, and later Astro-Jet. For a num- 
ber of years Rocketscience was the organ 
of the Detroit Rocket Society, and the 
Journal of Space Flight by the Chicago 
Rocket Society was well received until the 
group disbanded about two years ago. 

Aside from society publications, there 
are a number of important trade maga- 
zines dealing with rockets, missiles, astro- 
nautics, and aviation. Missiles and Rock 
ets is a monthly available for $8.00 a year 
from American Aviation Publications, 
1001 Vermont Ave. N. W., Washington 5, 
D. C. Missile Engineering is a quarterly 
which reprints missile articles from Avia- 
tion Week. Both are published by Mc- 
Graw-Hill Book Co., 330 W. 42nd _ St., 
New York 36, N. Y.; subscriptions are 
$3.00 and $7.00 annually, respectively. 
\lso important is the monthly Aviation 
Age, $10.00 a year, from Conover-Mast 
Pubiications, 205 E. 42nd: St., New York 
LAN: Y. 

GREAT BRITAIN 

One of the world’s oldest astronautical 
organizations is the British Interplanetary 
Society (BIS), founded in October, 1933, 
by P. E. Cleator, and which has issued its 
famous Journal since January, 1934. The 
first number was merely a six-page fold 
out, but the Journal had grown to a 28- 
page printed magazine by its 12th numbei 
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in July, 1939, when the society had a 
membership of about 100. 

During the war the society suspended 
activities; and the Journal resumed publi- 
cation with Vol. 6, No. 1, a 32-page issue 
dated June, 1946. Thereafter this periodi- 
cal appeared quarterly, accompanied by 
the BIS Bulletin. There had been three 
series of the Bulletin, from 1932 to 1937, 
from March, 1937, to the outbreak ol 
World War II, and from January, 1946, 
until May, 1947. Then for nearly a decade 
the Journal was the sole organ of the so- 
ciety. The address of the British Inter- 
planetary Society is 12 Bessborough Gar- 
dens, London S. W. 1, England. 

In October, 1956, the BIS began an 
illustrated quarterly, Spaceflight, larger in 
format, and with articles intended to ap- 
peal to a wider circle of readers. Space- 
flight can be obtained in the Western 
Hemisphere from Sky Publishing Corp., 
Harvard Observatory, Cambridge 38, 
Mass., for $2.50, four issues; $4.50, eight 
issues; or $6.00, 12 issues. 

Many smaller astronautical groups in 
Great Britain disbanded when the BIS 
began its postwar expansion. Their maga- 
zines included the Astronaut of the Man- 
chester Interplanetary Society, the Official 
Bulletin of the Manchester Astronautical 
\ssociation, also Spacecraft of the Astro- 
nautical Development Society, and Space- 
wards of the Combined British Astro- 
nautical Societies. 

SouTH AFRICA 

Outside the United States and Great 
Britain, the only important English-lan- 
guage astronautical magazine is the quar- 
terly, Conquest, of the South African 
Interplanetary Society, Box 2330, Johan- 
nesburg, Union of South Africa. The first 
number, of 38 pages, appeared last Sep- 
tember. Membership, including a sub- 
scription to the magazine, is about $2.25 a 
year. 

GERMANY 

Long one of the leading astronautical 
organizations, the Gesellschaft fiir Welt- 
raumforschung (Society fon 
search) changed its name late last year to 
the Deutsche Gesellschaft fiir Raketen- 
technik und Raumfahrt (German Society 
for Rocketry and Space Travel). 

In 1950, the GfW started the journal 
Weltraumfahrt, followed in 1957 by the 
DGRR’s Raketentechnik und Raumfahrt- 
forschung. The latter, a quarterly, may be 
obtained for about $2.50 annually from 
the society at Neuensteinerstrasse 19, 
Stuttgart-Zuflenhausen, West Germany. 
Weltraumfahrt, which is © still 
printed, costs around $2.50 a year from its 
commercial publisher, Umschau Verlag, 
Frankfurt am Main, West Germany. Be- 
sides being supported by West German so- 
cieties, Weltraumfahrt is the organ of 
Austrian and Swiss groups who formerly 
published their own bulletins. 

In East Germany, there used to be a 
group called the Vereinigten Astronaut- 
ischen Arbeitsgemeinschaften (United 
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The first issue of this famous journal 
is today a scarce collector’s item. 


Astronautical Societies), which in 1950-51 
had a magazine Ad Asira. 

Historically, German _ rocket 
magazines date back to January, 1927, 
when the first number of Die Rakete was 
issued by the famous Verein fiir Raum- 
schiflahrt (Society for Spaceflight). “This 
ceased publication in 1929, and was fol- 
lowed in 1930-31 by a series of Mittetlung 
en, in 1932-33 by Raketenflug, and in 


TieRakele 
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Thirty-one years ago, the German 

magazine, “The Rocket,” pictured 

travel around the earth in 14 hours — 
the period of Sputnik I. 
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1933-36 by Das Neue Fahrzeug. Weltraum, 
which appeared in January, 1939, was an- 
other of the more important prewar 
serials. 

FRANCE 


French rocket and astronautical socie- 
ties have had a long if erratic history. As 
early as 1927 an astronautics committee 
was formed within the Societe Astrono- 
mique de France, which later had a short. 
lived astronautics section. 

In 1945 another attempt was made by a 
university flying club to bring together 
those interested in perfecting the rocket 
motor and in developing high-altitude 
missiles. During 1945 and 1946 no fewei 
than four journals called l’Astronef were 
published. In 1947 astronautical activities 
were transferred to the Aero Club of 
France, under the name Groupement As- 
tronautique Francais. Three years later a 
single issue of a new magazine also called 
l’Astronef was published to coincide with 
the first International Astronautical Con- 
eress, held in Paris, and in 1952 the GAF 
disbanded. 

Later, in 1955, the more professional 
Societe Francaise d’Astronautique was 
founded, publishing in April, 1957, its 
first Bulletin d’Astronautique, a_large- 
sized attractive scientific quarterly. It is 
available with foreign membership for 
about $5.50 a year from the society, 7 
Ave. Raymond-Poincare, Paris 16, France. 

Another current French quarterly, deal- 
ing with rockets and astronautics, is 
Fusees et Recherche Aeronautique, pub- 
lished at about $13 per annum by :the 
Association pour |’Encouragement de Re- 
cherche Aeronautique, 1 Rue de Courty, 
Paris 7, France. The first issue was dated 
June, 1956. 


Russia 

Two Russian societies dealing with 
rocketry and spaceflight are known to 
have been formed in 1929. One was Len- 
gird, a group for the study of reaction 
motion, founded in Leningrad by N. 
Rynin and J. I. Perelmann. The other, 
Mos-gird, was organized in Moscow by 
I. P. Fortikov. During the thirties there 
were many technical papers published by 
these and other groups on rocket tech- 
nology and upper-atmosphere studies. 

Since then, astronautical sections have 
been set up by the Moscow Aero Club 
and other organizations. At the top level, 
the Soviet Academy of Sciences has a well- 
known permanent interdepartmental com- 
mission on interplanetary communica- 
tions. Technical papers on rockets and 
spaceflight appear in the academy’s pro- 
ceedings, and also in the magazine Voprosy 
Raketnoi Tekniki (Problems of Rocket 
Technology), which began in 1951. 

Referativnyt Zhurnal: Astronomia 1 
(Abstract Journal: Astronomy 
and Geodesy) contains a section in which 
brief summaries are printed of important 
papers on astronautics in the world pe- 
riodical literature. 
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Recent issues of two of the most important foreign-language astronautical serials: left, the publication of the Argentine 
Interplanetary Association; right, “Seisan-Kenkyu” of the Japanese Institute of Industrial Science. All the illustrations of 
magazine covers with this article are from the author’s astronautical library. 


ARGENTINA 

The largest astronautical organization 
in any Spanish-speaking nation is the Aso- 
ciacion Argentina Interplanetaria, Via- 
monte 867, Buenos Aires, Argentina. The 
society issues a quarterly Revista, each 
number generally of 48 pages. Member- 
ship in the association is $3.00 a year. 

SPAIN 


In Barcelona, the Sociedad Astronomica 
de Espana y America has an astronautical 


section, which in 1954 inaugurated its 
Boletin de Informacion, appearing at 
irregular intervals. Its address is Agrupa- 
cion Astronautica Espanola, Avenida Gen- 
eralisimo Franco 377, Barcelona, Spain. 
OTHER COUNTRIES 

In Brazil there is an active group called 
the Sociedade Interplanetaria Brasileira, 
which has published a bulletin at sporadic 
intervals since 1954. There are other 
Latin-American societies in Mexico, Chile, 


and Peru, but without important journals. 

The Japanese Institute of Industrial 
Science, University of Tokyo, puts out an 
excellent magazine on rocketry, Seisan- 
Kenkyu, often 100 pages long. The Japan 
\stronautical Society’s interplanetary- 
travel journal is less technical. Among 
bulletins from other nations are those of 
the Italian Rocket Association, the Egyp- 
tian Astronautical Society, the Swedish 
Interplanetary Society, as well as the Yugo- 
slavian magazine Vasiona, 
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Q. Why does a refractor show a pur- 
plish color around a bright object? 

A. An achromatic lens can only bring 
two wave lengths of light to the same 
locus. When it is in focus for yellow-green 
light (to which the eye is most sensitive), 


the red and blue light will be out of focus, 
giving rise to a purple halo around objects 
such as Venus and the limb of the moon. 

Q. What is a Herschel wedge and how 
does it operate? 

\. It is an unsilvered glass diagonal, 
the back surface of which is not parallel 
to the front; it is used for observing 
the sun. Its front surface reflects to the 
eyepiece only about five per cent of the 


light in the converging beam from a 
telescope’s objective or mirror, the re- 
maining light and heat passing through 
the wedge, which ordinarily has an angle 
of about 10 degrees. The glass is wedge- 
shaped so that the unwanted reflection 
from its back surface does not reach the 
eyepiece. To reduce the brightness of the 
sun’s image still more, a dark filter must 
be used in addition to the Herschel wedge. 


Q. How are variable stars, such as U 
Geminorum, UV Ceti, and S Doradus, 
given their names? 

A. The first discovered variable star in 
a constellation is assigned the letter R, the 
second S, and so on to Z. Next come RR, 
RS, and so on to RZ. SS and ST follow, 
and the letters have this pattern until ZZ 
is reached. The names then are AA, AB, 


\Z, BB, and so to QZ, except that 
there are none containing the letter J. 
This gives a total of 334 star names. 
When the letters are exhausted, the desig- 
nations continue with V335, V336, and so 
forth. These names are assigned by the 
International Astronomical Union. 


Q. How faint a star can be photo- 
graphed? 

A. The 200-inch telescope at Palomar 
Observatory can photograph objects as 
faint as magnitude 23.5. 

Q. What is the difference between 
civil and astronomical twilight? 

A. Civil twilight ends when the sun’s 
center is six degrees below the horizon, 
while astronomical twilight does not ter- 


minate until the sun has sunk to 18 
degrees. W. E. S. 
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Among Southern 


Galaxies 


— Messier 83 


N THE BOUNDARY between Hy- 
O dra and Centaurus, some 30 de- 

erees south of the celestial equator, 
lies one of the 10 largest and brightest 
spiral galaxies in the entire sky. Charles 
Messier first happened upon it on Feb- 
ruary 17, 1781, while hunting comets, and 
inscribed it as No. 83 in his famous cata- 
logue of nebulae and star clusters. 

In Messier’s very small telescope, this 
object faint and featureless 
nebula, seen only with difficulty. The 
complex spiral structure, with its star 
clouds and dark and bright nebulosities, 
becomes apparent only on photographs 
taken with large instruments. The visual 


seemed a 


appearance is better suggested by the two 
drawings on this page, by John 
1834 and William Lassell in 


early 
Herschel in 
1862. 

The Herschel drawing was made at the 
Cape of Good Hope, where the English 


FACING PICTURE: The spiral gal- 
axy Messier 83, NGC 5236, as it ap- 
pears in blue light. This is an enlarge- 
ment of a one-hour exposure with the 
74-inch reflecting telescope of Rad- 
cliffe Observatory, at Pretoria, South 
Africa, on August 2, 1956. The repro- 
duction scale is 34 seconds of arc per 
millimeter, and south is at the top of 
the picture. 


This is the first in a monthly series of 
southern-galaxy pictures to be repro- 
duced in this magazine from the new 
atlas compiled by the Royal Cape Ob- 
servatory, as described on page 519 of 
the September, 1957, issue of “Sky and 
Telescope.” Actually, several hundred 
exposures were made by Cape staff 
members with the 74-inch reflector, in 
order to obtain the two dozen high- 
quality negatives selected for the first 
installment of the atlas. Each atlas print 
is accompanied with descriptive mate- 
rial written by David S. Evans. G. de 
Vaucouleurs, at present on the staff 
of Lowell Observatory, has supplied 
“Sky and Telescope” with additional 
notes. The pictures are being pub- 
lished with the permission of Her 
Majesty’s Astronomer at the Cape, 
R. H. Stoy. Astronomers may inspect 
the set of 24 atlas prints at the offices 
of “Sky and Telescope” in Cambridge, 
Massachusetts; at the Royal Astro- 
nomical Society in London, England; 
and at the University Observatory, 
Leiden, Netherlands, 


Lassell’s drawing of Mes- 

sier 83, reproduced from 

the “Memoirs,” Royal 
Astronomical Soc iety. 


astronomer had set up an 18-inch reflector 
to survey the southern skies. Herschel 
called particular attention to the nucleus 
of M83, which appeared to him of the 9th 
magnitude and about eight seconds of are 
in diameter, surrounded by a very large, 
pale glow. 

Lassell drew this object at his tempo- 
rary observatory on the island of Malta, 
where he had erected a Newtonian reflec- 
aperture. Three spiral 
M83, therefore, is one 


tor four feet in 
arms are indicated. 
of the few galaxies whose spiral structure 
was recognized before the application of 
photographic methods. 

In total apparent brightness, this great 
stellar system equals that of a star of pho- 
tographic magnitude 7.5, according to G. 
de Vaucouleurs. ‘The brighter portions 
cover a sky area eight by seven minutes 
finds, but the faint, outer ex- 
13 minutes. 


of arc, he 
tensions are 14 by 

In this picture, the spiral arms are 
shown partly resolved into numerous stars 
of the 18th magnitude and fainter, inter- 
mingled with patches of nebulosity. Note- 
worthy is the small, very bright nucleus, 
whose spectrum resembles that of an F- 
type star, but also contains bright lines 
detected as early as 1917 by V. M. Slipher 


John Herschel’s description and sketch 
of M83, made 124 years ago, indicate 
no trace of spiral structure. Because 
he used a front-view reflector, this pic- 
ture should be turned right for left to 
match the Cape Observatory photo- 
graph on the facing page, or Lassell’s 
drawing above. 
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at Lowell Observatory. In 1923, a super- 
nova flashed up in M83, and recently this 
galaxy has been identified as a_ radio 
source. 

Long ago, E. P. Hubble classified M83 
(NGC 5236) as Sc—a spiral with open, 
loosely wound arms. But the inner por- 
tion shows some indications of a_ bar 
structure, and Dr. de Vaucouleurs de- 
scribes M83 as a “typical transition type 
between the ordinary and barred spirals 
of intermediate or late type.” He calls it 
SAB (s)c on his new classification system, 
described on page 582 of last October's 
Sky and Telescope. 

M83 has the 1950 co-ordinates: 
ascension 13" 34™.3, declination —29° 37’. 
It is about eight million light-years dis- 
tant, according to Dr. de Vaucouleurs. 
Intrinsically it is among the brightest of 
stellar systems. With an absolute magni- 
tude of about —19.5, it would be similar 
in brightness to our own Milky Way or 
the great Andromeda galaxy, M31, if all 
be viewed from the 


right 


three systems could 
same distance. 





WHEN IS MERCURY 
1T QUARTER PHASE? 

Many books erroneously state or imply 
that Mercury appears exactly half illumi- 
nated when at its greatest elongations. 
M. B. B. Heath, in the October, 1957, 
Journal of the British Astronomical Asso- 
ciation, points out that this could happen 
only if Mercury’s orbit were in the same 
plane as the earth’s orbit, and if it were 
also a perfect circle with the sun at the 
center. 

Mr. Heath gives a simple geometrical 
explanation of the actual situation, show- 
ing that at the moment of greatest elonga- 
tion the disk of Mercury may be as little 
as 37-per-cent illuminated, or as much as 
63-per-cent. 

Similar arguments apply for Venus, but 
its orbit is very nearly circular, and is less 
inclined to the ecliptic, thereby making 
the effect much smaller for this planet. 
When Venus is at greatest elongation from 
the sun, the portion of its disk that is illu- 
minated is between 48.7 and 51.3 per cent. 
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Modern observations show that th 
Crab nebula consists in part of luminou 
filaments with a_ bright-line  spectrun 
These are especially striking in phot 
graphs taken in red hydrogen-alpha light 
and they resemble the filaments of th 
great Cygnus Loop pictured on page 116 
of the January issue. 

Much of the light of the Crab comes 
however, from a_ relatively featureless 
nebulosity that has a continuous spectrum 
This amorphous substratum shines by 
strongly polarized light, as was discovered 
a few years ago by the Soviet astronomers 
M. A. Vashakidze and V. A. Dombrovsky 
There is no such light from the Cygnus 
Loop; if it ever existed, apparently it has 
become extinguished during the 30,000 
years or more since that presumed super- 


nova explosion. 

The polarized light of the Crab nebula 
is believed to be synchrotron radiation. 
Electrons moving at nearly the speed of 
light are compelled by the magnetic field 
of the nebula to spiral around and along 
the magnetic lines of force. This deceler- 
ates the electrons, which therefore emit 
completely polarized light of all wave 
lengths. Such radiation has been observed 
from fast-moving particles in laboratory 





The Crab nebula, photographed by Walter Baade with the 200-inch Hale reflector, 
using a filter-plate combination to record the spectral region from a wave length 
of 6400 angstroms to 6700 angstroms. This includes the red light of the hydrogen- 
alpha line, in which the complex filaments of the nebula radiate strongly. This 
and the picture below are reproduced from “Bulletin” 462 of the Astronomical esses by which the visible and radio radia- 

Institutes of the Netherlands, 1956. tions of the Crab nebula are produced. 


synchrotrons. 
There is great present interest among 
astrophysicists in the details of the proc- 
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The Crab Nebula as a Supernova Remnant | 


Otto Struve, Leuschner Observatory, University of California 


ID the Loop nebula, the vast ex- 
D panding wreath of gas in Cygnus, 

originate in the explosion of a 
supernova some 80,000 years ago? The 
probability of this explanation, discussed 
in last month’s article, is strengthened by 
the similar but better-cbserved case of the 
Crab nebula in Taurus. 

Ihe Crab nebula lies in the same re- 
gion of the sky as the bright supernova 
observed by Chinese and Japanese astron- 
omers from July 4, 1054, to April 17, 1056. 
Moreover, John C. Duncan's measure- 
ments showed the Crab nebula to be ex- 
panding, at approximately the rate which 








would have brought it to its present size . 
if the expansion had begun some nine 
centuries ago. The evidence relating the 
nebula and the supernova was reviewed 
in several articles published in 1942,* 
when N. U. Mayall and J. H. Oort defi 
nitely identified the Crab with the rem- 
nants of the star of 1054, “which also 
probably was one of the brightest super- 
novae on record.” 
Another photograph by Baade to the same scale as the one above (about three 
*Publications, Astronomical Society of the seconds of arc per millimeter as reproduced), in which the filamentary structure 
Pacific, 54, 91, 95, 1942. Sky and Telescope, is mostly suppressed. The amorphous body of the Crab nebula is seen instead, 2 
October, 1942, page 3. Astrophysical Jour- recorded in the wave-length region of 5400-6400 angstroms, in this 10-minute 
nal, 96, 188, 1942. exposure. Mount Wilson and Palomar Observatories photographs. 
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Iniportant studies of this intriguing prob- 

) have been made and are in progress 
hy Oort and J. Woltjer of Holland, and 
\\. Baade, J. L. Greenstein, and G. R. 
Burbidge in the United States, among 
others. The latest issue of the Russian 
fstronomical Journal (Vol. 34, No. 5, 
1957) has two articles on this subject, one 
by S. Shklovsky, the other by I. M. Gor- 
don. Much of the work is still unpub- 
lished, and a summary of it can best be 
eiven later. 

Oort and T. Walraven find that the 
mean value of the magnetic induction in 
the central part of the Crab nebula must 
be close to 1/1,000 gauss. For comparison, 
the average interstellar magnetic field is 
around 10 
netic field of the earth is about 0.6 gauss; 


‘or 10° gauss; the polar mag- 


and the field of a magnetic star may be 
as large as 10,000 gauss. 

The synchrotron theory of radiation by 
high-speed electrons fits very well with 
the fact that the Crab is a strong source of 
radio energy. Apparently, somewhat lower 
energies are involved than those required 
for the optical radiation. Thus, 10*-volt 
electrons, when decelerated by a magnetic 
field of 1/1,000 gauss, would produce 
radio waves with lengths between 10 centi- 
meters and 7.5 meters. 

\s with the optical radiation, such radio 


Proof that the light of the Crab nebula 
is strongly polarized is afforded by the 
differences between these two 200-inch 
pictures, taken by Baade through po- 
laroid at different orientations. The 
arrows show the transmitted light’s 


plane of electrical vibration. From 
“Bulletin” 462 of the Astronomical 
Institutes of the Netherlands. 
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The expansion of the Crab nebula, as indicated by measurements made by John 

C. Duncan. From his photographs with the 100-inch telescope, he has plotted 

these arrows on a negative print to show motions during the next 500 years, if 

continued at their present rates. Circles mark the comparison stars used. From 
the “Astrophysical Journal.” 


emission should be polarized. Last year, 
at the Naval Research Laboratory, the 
team of C. H. Mayer, T. P. McCullough, 
and R. M. Sloanaker, using a 50-foot para- 
bolic receiver at a wave length of 3.15 
centimeters, found polarization of about 
seven per cent in a position angle close to 
149 degrees. This agrees rather well with 
the over-all value of 9.2 per cent at nearly 
160 degrees found in the optical measure- 
ments by Oort and Walraven. 

The great Loop nebula in Cygnus was 
found by D. Walsh and R. Hanbury 
Brown in 1955 to be a relatively weak 
radio source, perhaps of the synchrotron 
type, though the latter suggestion needs 
confirmation. In any case, we may con- 
clude that whatever supply of very fast 
electrons may have existed during the 
outburst has disappeared by now, though 
relatively slower electrons may still be 
present. 

The supernova of 1054 was so brilliant 
that the Chinese saw it for 23 days by day- 
light. Its apparent magnitude may have 
been —6, corresponding to an absolute 
magnitude of —16 at the adopted dis- 
tance of about 4,000 light-years. This is 
intrinsically some 350 million times as 
bright as the sun! If the supernova parent 
of the Cygnus Loop had reached this same 
luminosity, it would have appeared of 
apparent magnitude —9, that is, brighter 
than the quarter moon! 

Supernovae of type I, those that attain 
absolute magnitude —16, are exceedingly 
rare. Only one such object occurs each 
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200 years in a galaxy like ours, according 
to Baade and R. Minkowski. In her new 
book, The Galactic Novae, Cecilia Payne- 
Gaposchkin states that the last object of 
this kind in our Milky Way galaxy was 
Kepler’s star of 1604. Only a faint, red- 
dened, heavily obscured patch of nebu- 
losity is visible as a remnant of that event. 
But probably several other such remnants 
are still observable in the sky. E. Opik 
has suggested that the great nebulous ring 
in Orion may have originated in a super- 
nova explosion, and he believes that a 
similar structure in the Large Magellanic 
Cloud, described by E. Lindsay, may also 
be such a remnant. 

There are other supernovae, of type II, 
that differ radically in light curve and 
spectrum from those of type I. They are 
more frequent, and the question is still 
debated whether they are ordinary novae 
with extreme characteristics, rather than 
an independent species of star. 

Although type-I supernovae are infre- 
quent, our galaxy is so old that it must 
contain many post-supernovae. Dividing 
the age of the galaxy, say 6 x 10° years, by 
the average interval of 200 years between 
successive supernovae, tells us that there 
may be about 30 million stellar descend- 
ants of former supernovae now in exist- 
ence. We have no idea what they are like 
— perhaps they are white dwarfs, but we 
really cannot tell. 

\ highly controversial question is the 
source of the enormous luminosity of a 
supernova at maximum brightness. It is 
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Nearly the whole constellation of Orion appears wreathed in nebulosity, as 

shown in this five-hour exposure by F. E. Ross with a wide-angle lens of his own 

design. The belt of Orion and the Orion nebula are just above and below the 

center. The great loop of luminous gas in this view is regarded by some astron- 

omers as the result of a supernova outburst many thousand years ago. Yerkes 
Observatory photograph. 


believed that in an ordinary nova only 
the outermost layer of the star is blown 
off. As long as this layer is dense enough 
to remain opaque, it shines like the photo- 
sphere of a star, and its rapidly increasing 
surface area satisfactorily explains the 
sudden rise in brightness of the nova. But 
for supernovae the problem is more in- 
tricate. 

In the first place, we have already seen 
that most of the present light of the Crab 
nebula is of nonthermal origin; it can be 
accounted for only by the synchrotron 
light of fast electrons. Perhaps, then, the 
light of the supernova explosion itself was 
synchrotron radiation. 

This viewpoint was urged by the Soviet 
astronomer Gordon, even before any 
thing was known about how the Crab 
nebula shines. It has not been tested by 
direct observation, for no bright galactic 
supernova has been observed by modern 
means during its outburst. Even the 
famous supernova of 1885 in the Androm 
eda galaxy was observed only visually, 
apart from a lone Harvard photograph. 
Our information concerning the spectra 
and light curves of supernovae comes al 
most entirely from the 50 or so objects 
discovered during recent years in very 
distant galaxies. 

A typical supernova of type I at maxi 
mum brightness has a spectrum containing 
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very broad, as vet unidentified, emission 
features. Their widths suggest a velocity 
of expansion of the order of 10,000 kilo- 
meters per second. A few months later, 
while the supernova is fading, the spec- 
trum shows emission lines of neutral oxy- 





gen, whose comparative narrowness indi 
cates velocities of about 1,000 kilomete: 
per second. A deceleration from 10,000 t 
1,000 kilometers per second within a fey 
months cannot be explained by the brak 
ing action of interstellar clouds, or by th: 
Sstar’s own gravitation. It may have som¢ 
thing to do with magnetic fields, such a 
are known from observation to exist’ ii 
the Crab nebula. 

The brightening of a supernova is ex 
ceedingly rapid, taking perhaps 10 days o1 
10° seconds. If we assume that the averag¢ 
velocity of expansion is 5,000 kilometers 
per second, then the outward distanc 
traveled by the shell would be 5 x 10 
kilometers during the 10 days. We know 
nothing definite about the radius of the 
presupernova, but perhaps it is roughly 
that of the sun, say a million kilometers. 
Thus during the explosion the radius ol 
the star has increased 5,000 times, and its 
surface area by 25 million times. 

Now, if the blown-off shell continues to 
radiate as a black body with the star’s 
initial temperature, the luminosity will 
have increased by this same factor of 25 
million. In stellar magnitudes, this would 
be a brightening of 18.5. If the absolute 
magnitude of the supernova at maximum 
were —16, that of the star before the ex 
plosion would have been 2.5. While 
this may seem a little too luminous, we 
have no good reason for preferring some 
other specific number. 

But Gordon has pointed out some 
rather disturbing facts. First, the shell 
ejected by the supernova contains a large 
fraction of the original material of the 
star. It must therefore have an average 
temperature far higher than that for any 


normal star— perhaps as much as one 
If the surface tempera- 


million degrees. 
ture of the presupernova was 10,000 de- 
grees, then the total radiation from each 





The arrow marks a supernova that flashed up in the year 1940 in the spiral 

galaxy NGC 4725, a member of the Ursa Major group. No star is visible in the 

corresponding place on the other picture, obtained in 1931. Mount Wilson and 
Palomar Observatories photographs. 
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All supernovae of type I have remarkably similar light curves. Baade’s diagram 

i!lustrates this for three supernovae. The first two were in our own Milky Way: 

one in Cassiopeia observed by Tycho Brahe in 1572 to 1574; the other Kepler’s 

star of 1604 in Ophiuchus. The third appeared in 1937 in the galaxy IC 4182. 

The magnitude scale at the left is for the two upper curves, at the right for the 
lowest curve. Adapted from the “Astrophysical Journal.” 


square centimeter of the shell would be 
10° ereater than from the same area on the 
original star. However, most of this would 
be of very high frequency, and in visible 
light the surface brightness of the shell 
would be only 100 times greater than for 
the star. Thus, in visual light the increase 
in brightness would be 100 times more 
than our previous calculation gave, cor- 
responding to five magnitudes. The total 
brightness change would be 23} magni- 
tudes. 

This result is not unreasonable; it would 
require the absolute magnitude of the 
presupernova to be +7.5. But there are 
serious contradictions. How can we recon- 
cile the million-degree temperature with 
the fact that supernovae at maximum 


have color indices matching those of d- 
type stars, whose temperatures are about 
And why can we soon 
after maximum observe spectral lines of 


15,000 degrees? 


neutral oxygen, which require a relatively 
low temperature? 

It seems to me that we cannot yet be 
certain which mechanism produces the 
light of a supernova, but Gordon’s ideas 
have much to recommend them. Mrs. 
Gaposchkin believes that the visible radi- 
ation of type-I supernovae is not of 
thermal origin. 

It is over 350 years since the last super- 
nova in our galaxy was recorded. The 
appearance of another one in our Milky 
Way system would enable the powerful 
observational tools of modern astrophysics 


to be applied to the problem of why and 
how they explode, and would also provide 
the most striking celestial spectacle in 
many years. 


Since the appearance of last month’s 
article on the Cygnus Loop, Dr. Minkow- 
ski has informed me of his most recent 
work on it. He fiiids that the radial ve- 
locities of the bright filaments and patches 
range between 65 kilometers per second 
at the inner boundary of the expanding 
shell, which has a diameter of about 80 
minutes of arc, and 115 kilometers per 
second at the outer boundary, whose di- 
ameter is about 170 minutes of arc. Com- 
bined with Hubble’s value for the proper 
motion of expansion of 0.03 second of arc 
per year, Minkowski’s measures give a 
distance to the Cygnus Loop of 770 par- 
secs (2,500 light-years). 

Minkowski has also measured the in- 
tensities of the hydrogen emission lines in 
the Loop nebula, and has now confirmed 
Oort’s original suggestion that the excita- 
tion is caused by the collision of the ex- 
panding nebular shell and the interstellar 
clouds of dust and gas. This conclusion 
agrees with the work of S. B. Pikelner in 
Russia and S. Miyamoto in Japan. 

The Mount Wilson and Palomar as- 
tronomer’s concept of the Loop nebula is 
otherwise quite similar to the one pre- 
sented in the January article, except that 
Minkowski regards the original outburst 
as having been caused by a supernova ol 
type II. This is still somewhat uncertain, 
and may require further consideration in 
these pages. 

It is of interest that Minkowski finds 
that several other objects resemble the 
Cygnus Loop. They are IC 443, the radio 
sources HB 9 and HB 21, and the fila- 
mentary nebula $147. 





POSITION AVAILABLE 
17 GRIFFITH OBSERVATORY 

The post of assoc iate director of Griffith 
Observatory becomes vacant April Ist, and 
will be filled by a city of Los Angeles civil- 
service examination. The requirements 
are a doctorate in astronomy or other 
physical science, and two years profes- 
sional experience in astronomy, including 
planetarium lecturing. 

\pplications and $1.00 filing fee must 
be received in Room 5, City Hall, Los 
\ngeles, Calif., by February 18, 1957; or 
at the information window, Van Nuys 
Branch City Hall, by the same date. 


12 LACERTAE CAMPAIGN 


From August 28 to September 12, 1957, 


a world-wide chain of 15 observatories 


maintained a co-operative photoelectric 
patrol on a puzzling variable star, in an 
cllort to obtain a continuous record of its 
brightness changes. The variable star was 
12 Lacertae, one of about a dozen known 
members of the Beta Canis Majoris type. 
Its principal period is 4.6 hours, but there 


are superimposed periodicities of 4.7 and 


3.8 hours, and a fourth one of 3.9 hours 
has been suggested. 

The light curve is therefore exceedingly 
complex, and is dificult to interpret from 
observations made at a single geographical 
location, at which the star can be followed 
photoelectrically for only a few hours out 
of the 24 in each day. 

Five of the co-operating stations were in 
the United States: Mts. Wilson and Palo 
mar, Berkeley, New Haven, and Danne- 
mora, New York; two were in Canada at 
Victoria and Richmond Hill. Other par- 
ticipating observatories were at Dublin, 
Ireland; Utrecht, Netherlands; ‘Trieste 
and Merate, Italy; Bialkov, Poland; Simeis 
and Abastumani, U.S.S.R.; and Tokyo, 
Japan. 

Successful completion of the observing 
campaign was announced in the Novem- 
ber 23, 1957, issue of Nature by a letter 
bearing the signatures of 20 astronomers 
who participated. Analysis of the photo- 
electric records, and of radial velocity ob- 
servations obtained during the same sea- 
son, is being carried out by C. de Jager, of 
Utrecht Observatory. 
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CORRECTION 


Several readers have pointed out a mis- 
take in a diagram on page 67 of the 
December, 1957, issue, accompanying 
Theodore E. Sterne’s article, “Celestial 
Mechanics of Artificial Satellites.” The 
diagram, which represents the precession 
of the nodes of a satellite’s orbit, is repro- 
duced below in corrected form, to show 
the rotation of the orbit plane. 























A familiar sight from a busy intersection in downtown Urbana is the moon- 
experiment antenna on the roof of the University of Illinois’ new electrical 


engineering building. This picture was taken in August, 1957, during the 

American Astronomical Society’s meeting on the university campus. The dipole 

and the reflecting corner can be seen near the top of the structure, at the focus 

of the antenna. The picture at the foot of the page shows an earlier stage in the 

construction of this radio telescope, which can also be used to observe the sun 
and discrete radio sources. 


ADIO SIGNALS reflected from the 
moon are to be studied with a 28- 
Urbana, Illinois, 


foot antenna at 
mounted on the roof of the electrical en- 
gineering building of the University of 
Illinois. 

The radio energy will be transmitted 
from the Evans Signal Laboratory, Belmar, 
New Jersey, where the first American ob- 
servations of radio reflections from the 
moon were made in 1946 (Project Diana). 
Harold D. Webb, associate professor in 
charge of the present experiments at the 
University of Illinois, was on the scientific 
staff that conducted Project Diana. 

At Belmar, a parabolic reflector-type an- 
tenna, 50 feet in diameter, is used for 
both transmitting and receiving, at a fre- 
quency of 151 megacycles (between chan- 
nels 6 and 7 of the television bands). The 
transmitting power is 40,000 watts, but 
this is greatly attenuated by the moon’s 
distance, and only about 100 watts are re- 
ceived by the lunar hemisphere that is 
facing the sending antenna. Of this, prob 
ably about 10 watts are reflected by the 
moon, only a very small fraction in the 
direction of the Illinois antenna, which 
therefore concentrates a lunar echo of 
only about 10 watt at the receiver input 
terminals, 

The University of Illinois antenna is 
a parabolic reflector also, 28 feet in diam- 
eter, built by D. S. Kennedy Co. It is 


supported by a steel tower 17 feet high, 
and on this tower are motors to turn the 
reflector in azimuth and altitude, from 
about five degrees below the horizon to 
that far beyond the zenith. At the reflec- 
tor’s focus, the antenna feed is supported 
by a tripod of laminated fiberglass, which 
offers no interference to radio energy. 
The feed structure is a dipole, cut for 151 
megacycles, and matched to the transmis- 


Here a crane is being 
used to assemble the re- 
flector, which is 28 feet 
in diameter. It has a 
welded-aluminum frame 
covered with aluminum 
mesh. Weighing approx- 
imately 1,100 pounds, it 
is carried by a_ steel 
tower whose base is 17 
feet below the center of 
the dish. Heavy counter- 
weights balance the dish 
on the horizontal axis. 
University of Illinois 
photograph. 
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Radio Echoes 


from the 


Moon 


sion line by a balun type of transformer. 

To increase the over-all gain of the an- 
tenna, the dipole is located in a corner 
reflector, the corner being very near the 
focus of the paraboloid. By this arrange- 
ment the antenna is strongly directional, 
the half-power points in the directive pat- 
tern being about 20 degrees apart on the 
main lobe. 

Located within the building and just 
below the antenna is the very sensitive re- 
ceiving apparatus. This consists of a low- 
noise preamplifier, a frequency converter 
to change the signal from 151 to 15 mega- 
cycles, and a stable communications re- 
ceiver. Usually the receiver is operated 
with a band-width of 100 or 1,000 cycles. 
With the former, the signal-to-noise ratio 
is about 30 decibels for a 10-¥-watt signal. 

Already, lunar echoes have been re- 
corded for the purpose of testing the 
method and calibrating equipment. In 
the accompanying record each spike repre- 
sents a one-second pulse. The differences 
from pulse to pulse are quite apparent, 
and there are indications of a_ slower 
signal variation. 

Professor Webb’s group plans to investi- 
gate how the signal strength alters with 
the moon’s position in the sky and with 























the moon’s phase. The change in polar- 
ivation of the signals is related to the elec- 
tron density in the earth’s ionosphere. 


{his kind of information may help in de- 
veloping methods for relaying radio and 


tclevision signals to half the earth at one 
me. This project is being sponsored by 
the U. S. Army Signal Corps. 

Since the moon is in the sky during the 
day much of the time, normal working 
schedules will be used at the laboratories. 
Transmissions will be carried out during 
one week of each month, with the other 
three weeks devoted to analysis of the 
signal records. Meanwhile, the antenna 
can be used for observations of the sun 
and discrete radio sources. It can track 
\merican artificial satellites at 108 mega- 
cycles, at times when the horizontal range 
is 500 miles or greater. 
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One-second radio pulses, recorded here, have traveled half a million miles from 

New Jersey to Illinois via the moon, taking 24 seconds for the journey. This 

sample tape covers a transmitting period of about eight minutes. University of 
Illinois photograph. 





LETTERS 


Sir: 

Even under perfect conditions, very lit- 
tle can be seen upon the surface of Venus, 
and it is extremely difficult to tell which 
of any observed markings are real and 
which are illusory. I would like to add my 
comments to the discussion of this prob- 
lem on page 588 of the October, 1957, Sky 
and Telescope. 

Contrary to the statements made by 
some observers, I have found that, when 
conditions are good or fairly good, an in- 
crease in aperture is always accompanied 
by an increase in visibility of planetary 
features. My own telescopes are 12}- and 
61-inch reflectors and a 3-inch refractor, 
and I have also made extensive observa- 
tions with larger telescopes of up to 33 
inches aperture. 

\mong the true features of Venus, I 
class the elusive dark shadings and the 
brighter areas. The main reason, to me, 
is that they change. When an observer 
studies Venus with an adequate telescope, 
say a 12-inch, he does not record certain 
shadings and cusp caps in the same way 
night after night as he would if such fea- 
tures were illusions. Occasional features 
are so prominent that it is impossible to 
dismiss them as illusory, such as the per- 
sistent bright patch discovered in 1956 by 
R. L. Waterfield. 

Like Spangenberg, I have experimented 
in making drawings of a featureless model 
of Venus observed at a considerable dis- 
tance with my 3-inch refractor. Unlike 
him, I have never been able to see fea- 
tures on the blank globes, apart from 
spurious brightenings near the edge (not 
cusp caps). Quite possibly I fail to see 
spurious markings simply because I know 
they are not there; for the opposite rea- 
son, others might draw them. No reliable 
conclusions can be reached until such ex- 
periments have been carried out by many 
observers, since unconscious prejudice is 
very difficult to eliminate. 

Several reported features of Venus I re- 


gard as false, such as the dark wheel-spoke 
system reported by some observers, and 
the definite markings described by Lowell. 
I have never seen the wheel spokes, but 
have noted well-defined central blotches 
on Venus as well as brightish blobs, but 
only with small instruments. With larger 
apertures these features disappear, while 
the elusive shadings are enhanced. These 
experiments of mine have been going on 
for more than 10 years, and hundreds of 
determinations have been made, always 
with the same result. 

It often happens, of course, that the 
disk of Venus appears completely blank, 
even when conditions of observation are 
excellent. I think that most experienced 
observers have found the same thing; it is 
a phenomenon of Venus itself, and has 
nothing to do with defective eyesight or 
equipment. 

Until recently Venus has been neglected 
in favor of Mars, Jupiter, and Saturn, but 
now much more attention is being paid. 
There is still much we do not know, and I 
believe that the visual observer with a 
moderate telescope still has an important 
role to play. 

PATRICK MOORE 
Director, Mercury and Venus Section 
British Astronomical Association 


Sir: 

On page 15 of the November, 1957, 
issue, in my article on the great aurora 
of September 22-23, I discussed the odd 
gaps shown in the pattern of auroral 
observations transmitted at the end of 
hourly weather reports. Subsequent  in- 
vestigation, using direct questionnaires to 
supplement the airways teletype reports 
I had used, showed that these gaps were 
entirely accidental. 

As stated in the article, regulations on 
reporting auroral observations had _re- 
cently been changed, and uniform report- 
ing practice is not yet attained. Quite by 
chance, the observers in those gaps were 
following the new instructions of not 
filing teletype auroral reports. This con- 
firms my statement that aurora may not 


have been absent at those 
locations. 

I might also add that information pro- 
vided by staff members of the department 
of meteorology, Florida State University, 
indicates that not Douglas, Arizona, but 
Palm Beach, Florida, may have been the 
lowest-latitude location at which aurora 


positively 


was observed on the night of September 
22-25. 

JAMES E. McDONALD 

Institute of Atmospheric Physics 

University of Arizona 

Tucson, Ariz. 


SF: 

Amateur astronomers who own or have 
access to suitable radio equipment will be 
interested in the informally organized 
Science League, which has been meeting 
daily on 3525 kilocycles at 6 p.m. Eastern 
standard time and on 7125 kilocycles at 
9 pan. ES. 

We relay scientific information to mem- 
ber clubs and to individuals, and we also 
act as a Clearinghouse for sightings of 
artificial satellites, fireballs, comets, au- 
roras, and the like. Anyone wishing to 
join the league is automatically a mem- 
ber. There are no dues at present, but to 
cover running expenses we expect to 
arrange a formal membership. 

The Science League is basically not a 
ham-radio operation, but an activity of 
amateur scientists who are also amateur 
radio operators. 

Crystals for the 3525- and 7125-kilocycle 
frequencies may be secured from radio- 
supply shops, or may be purchased from 
the undersigned at $3.00 each or $5.00 
for the pair. 

NELSON M. GRIGGS 
R. D. 2, Old Baltimore Rd. 
Boyds, Md. 





CORRECTION 
The table on page 127 of the January 
issue gives the brightest and faintest mag- 
nitudes of RU Pegasi as 9.4 and 14.4. 
These should read 10.0 and 13.1. 
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ASTRONOMICAL 


SCRAPBOOK 


NAVIGATORS OF THE OLD PACIFIC 


O OBSERVE the transit of Venus on 

June 3, 1769, James Cook stopped at 
Pahiti on his voyage around the world in 
HMS Endeavour, which he commanded. 
There, on a promontory still known as 
Point Venus, his party set up their tele- 
scopes and timed the passage of the planet 
across the sun’s disk. 

On this expedition and his two later 
voyages into the Pacific, the great English 
explorer became acquainted with a much- 
discussed historical puzzle that remains 
unsolved even today. This is the “Poly- 
nesian problem.” 

The European discoverers in the Pacific 
found that all inhabited islands in the 
southern and eastern part of the vast 
ocean were occupied by brown-skinned, 
black-haired people who spoke closely re- 
lated languages. (Incidentally, the lunar 
crater Wilhelm von Humboldt bears the 
name of the first scientific investigator of 
Pacific tongues.) Some of these islands, 
which are scattered as widely as from New 
Zealand to Hawaii and to Easter Island, 
are well over 1,000 miles from any othe 
inhabited land. How did the Polynesians 
and other Pacific islanders get to their re- 
mote and isolated homes? 

The era of oceanic colonization must 
have been comparatively recent historical 
ly. The earliest human occupation of 
Hawaii was as late as about A.p. 1000, ac- 
cording to the radiocarbon method of 
dating ancient objects. ‘The corresponding 
date is approximately 1500 B.c. for the 
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Capt. James Cook’s 1768-1771 circum- 

navigation of the globe in the 370-ton 

bark HMS “Endeavour” was marked 

by many discoveries. This portrait is 

from the frontispiece of Cook’s “A 

Voyage to the Pacific Ocean,” printed 
at London in 1784. 


Marianas Islands, more than 3,000 miles 
to the west. 

The spread of the Polynesians across 
the broad Pacific has excited considerable 
their skill as navigators 
Ignorant of 


admiration for 
with very primitive means. 
the compass or other instruments, they 


used the stars and the direction of wind 
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This sketch map of the central and eastern Pacific Ocean identifies the islands 


99 


mentioned in the text. From Samoa to Hawaii is over 2,200 miles. Did the early 

Polynesians who settled the remoter islands travel such distances with the aid of 

precise astronomical navigation methods? The question has been much argued 
by astronomers and historians. 
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and waves as guides on extended voyages 
in their great seagoing double canoes. 

Just what navigational techniques did 
these travelers use? This problem has been 
studied by several astronomers, including 
Maud W. Makemson, of Vassar College 
Observatory, who wrote an absorbing book 
on the subject, The Morning Star Rises 
(1941). 

The best clues come from the descrip 
tions of the islanders’ navigation as pre 
served by Captain Cook, and by other ex 
plorers of around 1800, before European 
techniques had supplanted native ones. 
The Tongans told Cook that on their 
voyages to Fiji and Samoa they found 
their bearings from the stars, and when 
the sky was overcast they depended on 
the direction of the wind and waves. 

Generally, the pole star was not avail- 
able as a guide, for most of the Pacific 
islands lie south of the equator. In the 
Caroline Islands, however, Polaris appears 
a few degrees above the horizon, and 
native pilots used it to find directions, and 
estimated its altitude for a rough idea of 
latitude. Bearings seem to have been 
usually found from stars whose rising or 
setting points on the horizon lay in the 
same direction as the destination. 

John Williams, who was a missionary to 
the central Pacific over a century ago, re- 
corded how the people of Atiu used to 
find their way to Rarotonga, 116 miles to 
the south. On their home island, they had 
selected two landmarks indicating the 
bearing to Rarotonga. In the afternoon, 
the voyagers would follow the course fixed 
by these landmarks until they faded from 
sight, and when darkness fell would take 
their direction from the stars. 

It is often stated that with simple meth- 
ods like this the early Polynesians could 
make two-way journeys between places as 
separated as Tahiti and New Zealand. 
more than 2,000 miles apart. But these 
feats of navigation have been much exag 
gerated, it is argued by a New Zealand 
historian, Andrew Sharp, in his Ancient 
Voyagers in the Pacific, published two 
years ago. The primitive navigational 
techniques just described are really ade- 
quate for only short voyages of a few hun- 
dred miles at most, he maintains. 

On longer trips the effects of crosscur- 
rents and wind changes could not have 
been properly allowed for, making it quite 
possible to pass to one side of a distant 
island destination, out of sight below the 
horizon. Routine, two-way travel between 
very distant points would not have been 
feasible. Hence, according to Sharp, the 
more remote islands could have been set- 
tled only by blind search, or by canoes 
blown from course—not by planned col- 
onizing expeditions. 

Sharp describes an involuntary migra 
tion, one example out of many: “In 1696 
a large canoe came on an accidental jour- 
ney from the Carolines in the North 
Pacific to the Philippines, having been 
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NEWS 


SEARCH FOR INTER- 
STELLAR DEUTERIUM 


For several years there has been doubt 
among astronomers as to whether or not 
the interstellar gas, which is mainly ordi- 
nary hydrogen, contains an appreciable 
fraction of deuterium—heavy hydrogen of 
atomic mass two (Sky and_ Telescope, 
May, 1956, page 307). 

[his problem was recently attacked by 
J. S. Hey and R. L. Adgie, of the Royal 
Radar Establishment, Malvern, England. 
They pointed an aerial of 25-foot diam- 
eter toward the galactic center, to see if 
the radio spectral line of deuterium at 
91.6 centimeters was detectable. Because 
the center of the Milky Way system is a 
strong radio source, any intervening deu- 
terium gas would produce an absorption 
line in the bright background radiation. 

\ccording to the report in Monthly 
Notices of the Royal Astronomical Society, 
no definite indication could be found of 
interstellar deuterium. Its abundance 
does not exceed 1/2,000 that of ordinary 
hydrogen, according to Drs. Hey and 
\dgie. For a more sensitive test, a preci- 
sion 45-foot parabolic antenna and an im- 
proved receiver have been constructed. 


ORBIT OF NEREID 

The 19th-magnitude outer satellite of 
Neptune is unique among the moons of 
the solar system. Not only is its orbit 
more elongated than that of any other 
known satellite, but Nereid travels around 
Neptune in a direction opposite to the 
brighter inner moon, Triton. 

At McDonald Observatory, George Van 
3iesbroeck has completed a_ study of 
Nereid’s orbit from 37 photographs with 
the 82-inch reflector, the same telescope 
with which G. P. Kuiper discovered the 
object in 1949. According to Dr. Van 
Biesbroeck’s report in the Astronomical 
Journal, Nereid requires 359.881 days to 
complete one revolution around Neptune, 
at a mean distance of 0.0372 astronomical 
unit, or about 3} million miles. Since the 
orbital eccentricity is 0.749, this distance 
varies between 0.9 and 6.0 million miles. 

The mass of Neptune deduced from the 
motion of Nereid comes out 1/18,889 the 
mass of the sun. This makes the planet 
about two per cent more massive than had 
been previously believed, but older re- 
sults, based on observations of Triton, 
were affected by largé systematic errors. 


NATIONAL OBSERVATORY 
CONTRACT AWARDED 

Ihe National Science Foundation has 
approved a contract with the Association 
of Universities for Research in Astronomy, 
Inc., to carry out basic research in astron- 
omy and to build, operate, and maintain 
the National Astronomical Observatory. 
The foundation’s appropriation for the 


NOTES 


fiscal year 1958 includes over three million 
dollars for this project. 

Seven universities have joined to form 
the new association: California, Chicago, 
Harvard, Indiana, Michigan, Ohio State, 
and Wisconsin. The president of AURA, 
Inc., is Dr. Robert R. McMath, director of 
McMath-Hulbert Observatory, and_ the 
vice-president is Dr. Frank K. Edmondson, 
director of Goethe Link Observatory. The 
association was incorporated in Arizona 
last October, and has its principal office in 
Phoenix. 

The selection of a suitable observatory 
site has been narrowed to three locations 
in Arizona. Two of them, Kitt Peak and 
the Hualpai Mountains, are among those 
heretofore under survey (Sky and Tele- 
scope, August, 1957, page 482), and the 
third is a new possibility: Mormon Moun- 
tain, 35 miles south of Flagstaff. 


VISITING PROFESSORS 
TO TOUR COLLEGES 

This month the American Astronomical 
Society will begin a program of visiting 
professors in astronomy. Made _ possible 
by a grant from the National Science 
Foundation, the innovation is designed to 
strengthen college programs in astronomy, 
to stimulate the exchange of astronomical 
information, and to encourage college stu- 
dents to consider careers in astronomy 
and related fields. 

The visiting professors will give general 
college lectures, talks to astronomy classes, 
and will participate in seminars. They 
will also advise students on the opportuni- 
ties for advanced study and employment 
in astronomy, and will discuss teaching 
problems and curriculum with faculty 
members. The visit to each college will 
usually last for two or three days. 

Dr. Paul W. Merrill will be available 
from February through May for colleges 
in the Far West; Dr. Seth B. Nicholson, 
from February through May in the Mid- 
dle West; and Dr. Harlow Shapley, during 
February and March in the East. Further 
information may be secured from Dr. Wil- 
liam Liller, University of Michigan Ob- 
servatory, Ann Arbor, Mich. 


{ARTIFICIAL SATELLITES IN 1946 


L. C. Eichner, Clifton, New Jersey, has 
called attention to an interesting forecast 
of the uses of artificial satellites, in a 
paper read before the Finnish Academy 
of Sciences on February 8, 1946, by 
Y. Vaisala, of Turku University. ‘The 
Finnish astronomer was discussing how 
accurate geodetic triangulations could be 
obtained with the aid of a light source 
high above the earth’s surface. He said, 
in part: 

“If rocket missiles can be developed to 
such a degree that it would be possible to 
realize small moons which would circle 


IN THE CURRENT JOURNALS 
SOME CHARACTERISTICS OF THE 
UPPER ATMOSPHERE PERTAIN- 
ING TO HYPERVELOCITY FLIGHT, 
by C. Frederick Hansen, Jet Propulsion, 
November, 1957. “The chemical proc- 
esses which occur in the air are dis- 
cussed relative to their effects on the 
density and temperature structure of 
the atmosphere. . . . Because of the low 
density most of the aerodynamic force 
and heat transfer effects become second- 
ary above 60 miles altitude, for vehicles 
traveling at speeds up to escape velocity. 
[Meteors and cosmic particles] will 
probably not prohibit manned flight 
through the upper atmosphere.” 


PROBLEMS OF LAUNCHING AN 
EARTH SATELLITE, by Martin Sum- 
merfield, Astronautics, November, 1957. 
“This careful examination of the tech- 
nical considerations inherent in any 
such project reveals the magnitude of 
the engineering feat accomplished by 
the Russians in the successful ‘Sputnik’ 
launching.” 


SPACE VEHICLES AS TOOLS FOR 
RESEARCH IN RELATIVITY, by S. 
Fred Singer, Journal of Astronautics, 
\utumn, 1957. “My conclusion .. . is 
that a man living in a satellite would 
actually live slower, and when he finally 
descends to earth again, he will be 
vounger. -The shift of the satellite 
clock is very small — less than one part 
in a billion. And it turns out, if you 
do it numerically, that in a life span of 
100 years you would gain exactly one 
second.” 

‘HE SATELLITE LAUNCHING VE- 
HICLE—PLACING THE SATELLITE 
IN ORBIT, by John P. Hagen, Griffith 
Observer, December, 1957. “The Satel- 
lite Launching Vehicle will be called 
upon to establish an artificial satellite 
in an orbit around the earth during the 
International Geophysical Year. Suc 
ceeding problems are to prove that it is 
indeed there and to perform scientific 
experiments using the satellite.” 


the earth at an altitude of some thousands 
of kilometers with a period of only several 
hours, we should obtain practically eter- 
nal light sources for a giant triangulation 
and these light sources could also be used 
for physical measurements of the earth. 
\ simple calculation reveals that an arti 
ficial moon several decimeters in diameter 
could be followed with medium-sized ap- 
paratus. The light flashes necessary for 
accurate observations would be furnished 
by the artificial moon if one half of it 
were white, the other black and if it were 
given a suitable rotatory motion.” 

Professor Vaisala’s paper is available 
as Reprint No. 2 of the Astronomical 
Optical Institute of Turku University, 
Turku, Finland. 
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Amateur Astronomers 


SOME SATELLITE OBSERVING STATISTICS 


ANY amateurs and MOONWATCH 


teams around the world 


made an impressive record of artificial 
satellite observations. For instance, as of 


1957, the MOONWATCH 
Society of 


December 17, 
station of the 
Western Australia had obtained 144 sepa 
rate observations of Sputniks I and II, 
according to a letter leader 
Ronald W. Boggis. 

A recent Smithsonian Astrophysical Ob- 
servatory compilation summarizes part of 
effort. 


Astronomical 


from group 


the world-wide visual observing 
rhis report lists organized sightings of 
® Sputnik I between October 8 and Novem 
ber 27, 1957. During this interval of 51 
days, MOONWATCH teams secured 582 
visually determined positions, 399 in the 
United States, 148 in Japan, 33 in Austra 
lia, and two in Chile. 
The largest numbers of United 


sightings of Sputnik I were obtained from 


States 


Massachusetts, with 67 
Texas, 48; Kansas, 20; New 
15 each; Oklahoma and 
Most of 

bright 


teams in 
California, 51; 
York and Ohio, 
Virginia, 14 each. the observa 
tions were of the third 
(195721), but there were 46 of the spheri 


reports, 


Stage 


cal satellite (1957%2), and two station re 


ports of the rocket’s nose cone (19573). 
On the evening of November 
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have 


23rd, the 





Portland, Oregon, the third- 
stage rocket occult Delta Cas- 
siopeiae, while two nights later an occulta 


Saw 
star 


team 
the 


tion of Eta Cassiopeiae was scen from 
\lbuquerque, New Mexico. Another un- 
usual sight on November 25th, at Wichita, 
Kansas, was the passage of 195721 tangent 
to the bottom of the moon’s disk, accord- 
ing to the Smithsonian summary. 





VARIABLE STAR OBSERVERS 

During the 12 months ending on Sep- 
tember 30, 1957, the American Association 
of Variable Star Observers received 46,238 
observations from 123 persons in 13 coun- 
tries. Approximately 900 known and sus- 
pected variables were under watch, accord 
ing to the 26th annual report of the 
AAVSO director. 

Foreign observers contributed 28 per 
cent of all magnitude estimates, the other 
72 per cent being submitted by 105 par- 
ticipants in 28 of the United States. For 
the fourth the 
active observers were R. P. de 
South Africa, 
Edward Oravec, 


consecutive year, most 
Kock, of 
and 


York, 


estimates, 


New 


with 7,257 
Tuckahoe, 
with 5,712. 

\ revised edition of the Manual for Ob- 
serving Variable Stars has been prepared 


Sputnik II is seen cross- 
ing the same constella- 
tions on three successive 
mornings in these photo- 
graphs by Don Strittmat- 
ter, Tucson, Arizona. 
The first picture, upper 
right, was taken Decem- 
ber 11, 1957, at 5:52 a.m. 
Mountain standard 
time. The second, left, 
at 5:37 a.m. on the 12th; 
that in the lower right 
at 5:23 a.m. on the 13th. 
Mr. Strittmatter ob- 
served from the grounds 
of Steward Observatory, 
whose 36-inch reflector 
dome appears in the sec- 
ond view. All pictures 
were taken witha Speed 
Graphic press camera 
equipped with a 170- 
mm. {/2.5 Aero-Ektar 
lens, on Royal-X Pan 
film and developed for 
12 minutes in Ethol 90. 
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by the director, Mrs. Margaret W. Mayall. 
In addition to general information, the 
booklet contains examples of finder charts 
for several variable stars, and may be pur- 
chased for $1.00 from the AAVSO, 4 Brat- 
tle St., Cambridge 38, Mass. 


OF A SATELLITE ROCKET 

On the evening of November 24, 1957, 
as the zero-magnitude rocket of Satellite 
1957” appeared in the western sky, it was 
followed through a 3-inch refractor by 
Bob McCracken, of the Springfield, Vir- 
ginia, MOONWATCH team. In the half- 
degree field of the telescope, at 80x, the 
rocket appeared as a bright line segment 
about five minutes of arc long. It seemed 
to be slowly tumbling or rotating in a 
clockwise direction, a quarter of a turn 
taking about one minute. 

Chis observation was reported in the 
December issue of Star Dust, published by 
the National Capital Astronomers, Wash- 
ington, D. C. 

ST. LOUIS, MISSOURI 

\ series of 11 lectures on basic astrono- 
my is being offered to members of the St. 
Louis Astronomical Society. In addition 
to dealing with the concepts and vocabu- 
lary of astronomy, the course offers a back- 
ground to techniques. The 
meetings have drawn an average attend- 


observing 


ance of 45 members. 




















AAVSO SOLAR DIVISION 
“SEA” PROGRAM 


The Solar Division of the American 
\ssociation of Variable Star Observers is 
co-operating with the United States IGY 
program to record sudden enhancements 
of radio atmospherics (SEA’s). Early re- 
sults of the program are reported in the 
division’s Solar Bulletin for September- 
October, 1957. 

Seven stations are now in operation, 
using transistorized SEA detectors de- 
signed by David Warshaw. These radio 
receivers record any change in the amount 
of “noise” at a frequency of 27 kilocycles 
(wave length about seven miles). At such 
long wave lengths most noise is atmos- 
pheric in origin, much of it being pro- 
duced by distant thunderstorms. When a 
flare occurs on the sun, the radio-transmit- 
ting characteristics of the earth’s iono- 
sphere change, and the noise increases in 
intensity due to improved reception at 
low frequencies. The output of the SEA 
detectors is fed into pen-recording units 
to give easily handled records. 

Harry L. Bondy, chairman of the 
\AVSO Solar Division, stresses that the 
amplitude of an SEA is not necessarily 
related to the magnitude of the flare. 
Other factors affect SEA’s also. For ex- 
ample, recordings by Philip J. Del Vec- 
chio, Paterson, New Jersey, show the 
“sunrise pattern”: There is a slight dip in 
the tracings about 35 to 45 minutes before 
sunrise; then a distinct rise about 20 min- 
utes before the sun comes up; and finally, 
as the sun rises, a distinct drop. ‘There 
seems to be no corresponding “sunset 


pattern.” 


BROOKLYN OBSERVATORY 

Recently the Brooklyn College Observa- 
tory, which has a 7-inch Fecker refractor 
and a $-inch transit, has become active in 
double star measurements, variable star 
observations, and astrophotography. A 
spectrograph is under construction. 

\ small group of students plans the ob- 
servatory’s activities. The public is invited 
to our open houses on Monday and ‘Tues- 
day evenings. 

PHILIP GOLDENBLATT 
250 E. Gun Hill Rd. 
Bronx 67, N. Y. 


GRANTS PASS, OREGON 

The Rogue Valley Astronomers and 
\TM’s are currently increasing their 
membership by sponsoring public meet- 
ings and star parties. Last November 
about 120 persons attended an open house 
at which moon slides were shown and sev- 
eral telescopes displayed. A similar num- 
ber were present at a star party last spring, 
held when Comet Arend-Roland was con- 
spicuous in the evening sky. 

The club’s nine members have six re- 
flecting telescopes, as well as a 2.4-inch 
refractor. Under construction are several 
6-inch reflectors, a 10-inch rich-field tele- 


scope, and a 12}-inch Cassegrainian-Gre- 
gorian. 

Further information may be obtained 
from Harvey Dickey, 1587 Fruitdale Rd., 
Grants Pass, Ore. 


THIS MONTH’S MEETINGS 

Geneva, IIl.: Fox Valley Astronomical 
Society, 8 p.m., Geneva City Hall. Feb. 
18, Prof. Clarence R. Smith, “Instruments 
for Measuring Time.” 

Madison, Wisc.: Madison Astronomical 
Society, 8 p.m., Washburn Observatory. 
Feb. 12, Dr. Theodore E. Houck, Wash- 
burn Observatory, “Astronomical Observ- 
ing Techniques.” 

New York, N. Y.: Amateur Astronomers 
Association, 8 p.m., American Museum of 
Natural History. Feb. 5, Dr. Martin 
Schwarzschild, Princeton University Ob- 
servatory, “Astronomy from Skyhooks.” 

Plainfield, N. J.: Amateur Astronomers 
of Union County, 8 p.m., Stillman School 
auditorium. Feb. 21, symposium, ‘The 
Universe: Its Past, Present and Future.” 

St. Louis, Mo.: St. Louis Astronomical 
Society, 8 p.m., St. Louis Institute of Tech- 
nology. Feb. 21, Robert J. Klaus, ‘‘Alex- 
ander von Humboldt, The Cosmos—Old 
and New Horizons.” 

Washington, D. C.: National Capital 
Astronomers, 8:15 p.m., Commerce De- 
partment auditorium. Feb. 1, astronom- 
ical motion pictures. 

AMATEUR RADIO ASTRONOMY 

IN GREAT BRITAIN 


Last February, the British Astronomical 
\ssociation formed a new section for 
amateur research in radio astronomy and 
electronics. Work is already being done 
at wave lengths of three centimeters and 
one meter, and observations of radio noise 
from Jupiter have been published. 

There are now about two dozen mem- 
bers of the section, according to the report 
of its director, J. Heywood, in the October 
issue of the BAA Journal. Some of these 
members are leaders of working groups; 
this method of organization is advanta- 
geous because of the cost and large size of 
most radio telescopes. 





CARACAS, VENEZUELA 


The Sociedad Astronomica de Venezue- 
la was recently organized, with Francisco 
de Rosson as president. Correspondence 
from other amateur societies is invited by 
the secretary, J. M. D. Taracido, Este 15 
No. 57, Caracas, Venezuela. 


BALTIMORE, MARYLAND 

Formed one year ago, the Martin Astro- 
nomical Society now has a membership of 
150 scientists and engineers employed by 
the Martin Co., manufacturers of aircraft. 
Classes are held in basic astronomy and 
telescope making, and a radio telesceye is 
planned. William R. Benton is curator of 
the group, which is limited to Martin per- 
sonnel. 


LISTING OF SOCIETIES 

Here and There with Amateurs, a list- 
ing of all amateur groups that have regis- 
tered with Sky and Telescope, is scheduled 
for this April's issue. Any changes in the 
previous listing, beginning on page 532 of 
the September, 1957, issue, should be sent 
to this magazine by February 15th. Clubs 
that were not listed there and whose mem- 
bership is open to the public should write 
for a registration blank. 


STELLAFANE 1958 

The 1958 meeting of amateur telescope 
makers at Springfield, Vermont, will be 
held on Saturday, August 16th. Requests 
for information should be addressed to 
the Stellafane Committee, Amateur Tele- 
scope Makers of Boston, Harvard Observ- 
atory, Cambridge 38, Mass. 


SALEM, OREGON 

A group of 14 amateurs formed the 
Salem Astronomical Society last Novem- 
ber. Officers of the club are B. W. Chris- 
tensen, president; Mrs. Ray Strawn, vice- 
president; Mrs. Christensen, secretary; 
and Mrs. E. F. Breithaupt, treasurer. In- 
terested persons should contact Mrs. B. W. 
Christensen, 1425 Marshall Dr., Salem, 
Ore. 
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lost at sea in a storm while passing be- 
tween two local islands. After seventy 
days, it arrived on the Philippines island 
of Samar, 1,000 miles away, with a number 
of men, women, children, and_ babies, 
none of whom had any idea where they 
were.” 

One of Sharp’s many arguments is the 
limited geographical knowledge of the 
islanders before European ships came. 
Often the dwellers on one atoll would be 
ignorant of the existence of other islands 
a few hundred miles away. A typical ex- 
ample of this involves islands currently of 
astronomical interest, because they are 
among the few land sites from which the 
October 12, 1958, total eclipse of the sun 
will be visible. 

These are Atafu, Nukunono, and Fa- 
kaolo, in the northern Tokelau Islands 
(Sky and Telescope, October, 1957, page 
573). When Horatio Hale visited these 
islands about the year 1840, he iound 
them in communication with one another, 
but with no other islands. The inhabit- 
ants, however, knew of Pukapuka by 
name, for this was the next land to the 
east, from which the prevailing winds oc- 
casionally carried castaways. 

Perhaps Sharp is right in believing that 
the colonization of the Pacific was effected 
more by chance than by long-range naviga- 
tion. Even so, the peopling of this vast 
portion of the earth was a great human 
achievement. 

JOSEPH ASHBROOK 
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OBSERVER’S PAGE 


Universal time is used unless otherwise noted. 


AMATEUR OBSERVATIONS OF THE SUN 

are easily observed with small telescopes. 
While a large aperture gives better resolu 
tion, the accompanying photographs show 


ATE 1957 marked a new high in solar 
activity, the Zurich preliminary sun 
spot numbers averaging 263 in October, 
207 in November, and 234 in December. how well a small instrument reveals the 


There are many sunspots, large and small, — major solar features. 


and amateurs are finding that the changes In solar observing, collecting enough 
indeed, it is neces 


on the sun's photosphere from day to day light is no problem - 


sary to get rid of most of it to avoid injury 
to the observer's eyes. The so-called sola1 
eyepiece furnished by manufacturers is 
not entirely safe, for though such a glass 
filter may be dark enough to reduce the 
sun’s light properly, it is apt to crack in 
the intense heat collected at the instru 
ment’s focus. If one of these is used, the 
aperture of the telescope should be cut 
down to less than two inches. 

An unaluminized mirror of moderate 
aperture (four or six inches) may be used 
together with a filter, according to Michael 





Hans Arber, an active amateur astronomer in Manila, Philippine Islands, took this picture with his 6-inch refractor on Decem- 
ber 25, 1957, at 01:03 UT, as part of his regular program of daily solar photography. It shows the sun about 1/25 of a rota- 
tion later than the view in Lewis Cook’s sketch on the opposite page. South is at the top. On the date of this photograph, 
the Zurich provisional relative daily sunspot number was 357, very little below the year 1957’s peak (366), which occurred the 
next day. Mr. Arber has described some of his techniques for solar photography in a letter on page 329 of the May, 1956, 

issue of “Sky and Telescope.” 
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UNIVERSAL RACK-AND- 
PINION FOCUSERS 


For reflectors or refractors. 


Take standard 144” diameter eyepieces. Spe- 
cially designed base fits any tube 5” or more in 
diameter. Carefully machined aluminum and 
rass ‘construction permits critical setting. 
Slotted extension tube holds eyepiece firmly 
and gives sufficient working distance for Bar- 
lows. $9.95 postpaid 


MIRROR 
CELLS 


Solid cast alumi- 
num, fully adjust- 
able, painted, com- 
plete and ready to 
use. Shipped post- 
paid, 








| 6” mirror cell for 7” or larger tube $6.75 
8” % 94” s 8.95 
10” , y 15.95 
| 121%,” rT 144,” “ 20.95 
| 


| PYREX MIRROR-MAKING KITS 


With new velvet-finishing tools. 


41,” diameter. . . $5.70 postpaid 
6” 5 . . « 9.50 postpaid 
8” Be : . 12.25 shipped collect 
10” ‘ ; 21.75 shipped collect 


Kits include five abrasives with our special 
superfine finishing abrasive for superior fine 
grind, selected pitch, cerium oxide, pyrex 
mirror, and velvet-finishing tool (heat  resist- 
ant, approximate hardness of pyrex). C.O.D.'s 
accepted. 


| 1214” ; . . « 41.25 shipped collect 
| 


Write for free catalog. 


NYE OPTICAL CO. 


2100 Cherry Ave., Long Beach 6, Calif. 











The sun on October 29, 1957, taken by Tony Woolner, New York City, when 
the day’s sunspot number (350) was exceptionally high. This is one of a series of 
pictures, October 20-30, that he made to record the growth of sunspot groups. 








TELESCOPE MAKERS 


|. Morrow, Havertown, Pennsylvania. He mirror may still be too strong, but if the 








finds that welder’s-mask glass makes a good — secondary mirror or diagonal is likewise Everything for the Amateur 
filter, through which the sun appears a unaluminized, only 1/400 of the sun’s MipS...... . $4.50 up 
deep yellow. The sunspots with their light reaches the eyepiece. Thousands of our customers with no special 
: ° re b , ey: . ; training have built powerful precision § tele 
umbrae and penumbrae stand out quite With refractors, the effect of an unalu- scopes with our quality caoeiia, seheneliGiet 
dark by contrast. Many small-sized spots minized mirror can be achieved with a | and — 
¢ eee . ees . : end for Complete Instructions, 10 
can be seen that go unnoticed with other | Herschel wedge, and the introduction of a P ens, 10¢ 
cite ek dee ae a ALUMINIZING 
filter systems. second unsilvered diagona (or prism Superic. Reflecting Surface. 
For larger reflectors, the five per cent of turned with its hypotenuse toward the | Guaranteed not to peel or blister. 
— - : ‘ : . . ‘ . aA a MIRRORS MADE 10 ORDER 
, o re , oO he primary light) will then bring the final beam to 
incident light returned from the | \ ght) g MIRRORS TESTED FREE 
EYEPIECES PRISMS 
CELLS BINOCULARS 
PRECISION 
TRI-TURRET 
To make this drawing Holds 3 standard 114” 
of the sun on December i OD. erepleces. Smooth 
oc del ¢ u Oo groovec ( 
23, 1957, at 22:15 UT, A aligns eyepiece _ pre- 
Lewis Cook, at Baton s cisely, ready to focus 
ee or various powers. 
Rouge, Louisiana, em- Suitable for reflectors 
ployed a good method of ; or refractors. $15.75 
observing sunspots that "| Bea 
is very popular with 4 
many amateurs: projec- 
tion through the eye- 
piece onto a clean white . | 
screen. The Zurich daily ae . | 
sunspot index number + ‘,. ORTHOSCOPIC EYEPIECES 
er « 
on this date was 330. To . ; HIGHEST QUALITY © MADE IN U.S.A. 
compare this drawing "ese Special four-element design, with fluoride- 
with Hans Arber’s pic- coated lenses, gives a wide flat corrected field. 
: — . Standard 14” O.D. E.F.L. 6-8-12-16-24- 
ture Opposite, reverse mm. Postpaid $15.95 
left and right. . Write today for FREE Catalog. 


Precision Optical Supply Co. 


1001-H East 163rd St., New York 59, N. Y. 
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This is the fifth of a series of lunar photo- 
graphs taken by Questar owners. Our object in 
publishing them is to let Questar’s perform- 
ance speak for itself. Direct visual views are 
sharper, of course, because there is bound to 
be some loss in obtaining the 35-mm. negative, 
another loss in’ making an 8x10 enlarged 
print, and a third loss in making this halftone 
plate and printing it nearly 30,000 times. 
Lunar and planetary photography can be fas- 
cinating to those who enjoy pitting their skill 
and resourcefulness against nature in the effort 
to record fine detail. 

There are several remarkable things about 


this picture. It is larger than the tube of the 
telescope that took it. Effective focal length 
used was over 16 feet. No grain at all is evi- 
dent. Exposure time was 12 seconds, a tribute 
to our driving mechanism. Note wealth of de- 
tail at left center and in region of prominent 
crater Tycho, with central peak, above Mare 
Nubium at center. On this scale the whole 
moon would be some 14 inches in diameter. 

Mrs. Ralph Davis, who took the picture, 
tells us she is looking forward to beating this 
shot at some time of better seeing when the 
moon will be closer to the zenith at her home 


in Florida. 
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QUESTAR 


A De Luxe Questar was chosen as a gift 
f the President of the United States to His 
Majesty King Mohammed V of Morocco on 
the occasion of his recent visit to this country. 


The De Luxe Questar is the finest small 
telescope in the world. It is also the most 
versatile, for not only is it a complete porta- 
ble observatory in one-half cubic foot but a 
terrestrial and spotting scope with erect 
images, a superb telephoto lens, and a 
uniquely efficient and safe solar observatory 
With internal focusing to view objects as 
near as 9 feet, it becomes the world’s first 
long-distance microscope, a previously un- 
known and thrilling instrument. 

Featherlight, you take it wherever you go. 
It frees you from the weight lifting and tedi- 
ous assembly of conventional instruments, 
for it is all in one piece, always ready for 
use. It liberates you from contortionists’ 
observing postures by its rotary ba:rel and 
inclinable eyepie 

As shown below, the polar equatorial 
mounting raises Questar above a table top 
to fit a person in the relaxed easy attitude 
of study, where in total comfort the well- 
nourished eye actually sees more. 

Electrically driven, with 6-inch sidereal 
clock, setting circles, clamp, fast-motion 
clutches, and 360° continuous slow motions, 
the elegant Questar has every refinement of 
great instruments. It delivers the rock-steady 
images of a massive observatory telescope 
without quivering at every touch, yet weighs 
but 7 pounds. A flick of your finger brings 
finder view or a doubling of power to the 
single eyepiece in use. You don’t even have 
to move your head. 

This is the Questar idea — to design out 
the labor and leave you the fun. Since it is 
fun to use, you will use Questar often, and 
always with pleasure. It will spoil you for 
all other instruments. 

Optically, the 31/4-inch (89 mm.) Questar 
is an aspheric catadioptric Cassegrain system. 
By optical folding, its 42-inch focal length 
is compressed into an 8-inch barrel. First to 
bring you the newly discovered lens-and- 
mirror 20th-century optics, each Questar is 
guaranteed to resolve 0.9 second on the Bu- 
reau of Standards test chart that accompanies 
each instrument. 

Mechanically, only the finest materials pro- 
curable are used. Questar’s honest engine- 
turned metals are toolroom made. The case 
is imported from Staffordshice. 

Price postpaid, with all accessories, in 
leather case — $995. Literature and time- 
payment plan details are yours on request. 
Questar Corporation, New Hope, Pa. 
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A father-and-son team, Philip and Robert Del Vecchio, of Paterson, New Jersey, took this photograph of the sun on April 
28, 1957, at 15:30 UT. Notice the numerous sunspot groups; in each fully developed group, there is a large leading spot, 
with smaller following spots. On the original negative the solar image was two inches in diameter. Since December, 1956, 
the Del Vecchios have taken many solar photographs, often two or three a day. They are also making regular auroral observa- 


100 the intensity of the original beam. 
Ek. H. Noon, in the October, 1957, issue 
of the Journal of the British Astronomical 
\ssociation (page 303), describes a simple 
projection box useful for sunspot observ- 
ing with small telescopes. It is made from 
a tin can at least four inches in diameter 
and eight inches long. A hole is cut in the 
bottom just large enough to allow the 
threads of the eyepiece holder to pass 


tions for the International Geophysical Year. 


through; when the latter is screwed onto 
the telescope it supports the device. 

The lid of the can holds a clean white 
card on which the sun’s image is focused. 
The viewing window is a two-inch square 
cut on the side of the can near the lid. If 
only three sides of the window piece are 
cut, it can be bent along the remaining 
side (toward the sun) to form a flap or 
shield that reduces the extraneous light 


falling on the card, for easier viewing. 

An easily constructed viewer of this sort 
will enable one to see considerable detail 
in the spots if the telescope’s lenses are 
clean and the telescope accurately focused. 
A more rigid assembly is, however, desir- 
able for accurately diagraming the spots. 
Construction suggestions and detailed in- 
formation on many phases of solar observ- 
ing are given in the first chapter of Ob- 

















ASTROLA Reflecting ‘Telescopes 





AMERICAN MADE 


STANDARD MGOOEGE “AT, Gait ii. < iccivcss seas ccoceee cewetees $295.00 
STOMDORe MOREE Re. Site ..c.o)5s 6 ctbeng ce pemviewsccueeeents $375.00 
STANGARD) MOREL “Cr. -'O-inehi < oc. .ccciccceccecacccuseuectneas $475.00 


These instruments are fully portable—as they can be assembled or taken down in three 
minutes. Each comes with three of the finest oculars. The equatorial head and stand are 
of cast aluminum. The fiberglass tube is made by W. R. Parks. Optics are corrected to Ve 
wave or better and are quartz coated. ASTROLAS will resolve double stars to the Dawes 
limit. Clock drives, rotating tubes, setting circles furnished at additional cost. 


ARE YOU SATISFIED WITH YOUR PRESENT MIRROR? 


If your mirror does not give the fine performance you need for satisfactory observing, the 
expert opticians at Cave Optical Co. will refigure it at a reasonable price, or offer you a 
new precision-ground pyrex mirror. Whichever you choose, your mirror will have a fine 
figure, good to Ye wave length or better. 


REFIGURING MIRRORS 
Refiguring, aluminizing, and quartz coating 
your mirror. Diagonal also provided. 


PYREX MIRRORS 
New pyrex mirrors, aluminized and 
coated. Diagonal also provided. 


CWE t cscddx eres $35.00 GARE stsnciicaciates $60.00 
GGG fessisicccsuanciicds $50.00 GING iccccnen $92.50 
NOMNGIE dsc cxcccibcsacine $75.00 WO IIG EE ccacesccssnecscvoans $160.00 
Uo | Sa re $120.00 VER AGIW  viccescsssssasvcssas $250.00 


All prices f.0.b. our plant, Long Beach, Calif., and subject to change without notice. 


Send for catalogue. 


CAVE OPTICAL COMPANY 


Standard Model "A" 6-inch ASTROLA, £/8, 
complete with 3 oculars (72x, 180x, 315x) 


$295.00 





4137 E. Anaheim St., Long Beach 4, Calif. 
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THE NEW 6-INCH 


MAGNUSSON TELESCOPE 


@ Heavy-duty mounting 

®@ Clock drive 

® Slow motion 

® Setting circles 

@ and other accessories | 

Parts are sold separately. 
Write for prices. 


O. MAGNUSSON 


14570 W. 52nd Ave., Arvada, Colorado 











Complete with— | 
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Celestial-Terrestrial Globe 


No. 736-ST-12. Device consists of an out- | 
side celestial globe in which is mounted | 
a brightly colored terrestrial globe. Star | 
globe has names of stars and constella- 
tions, and contains a unique sun pointer 
Terrestrial globe has names of countries 
and oceans, and is mounted on a rotating 
axis. Device may be used to demonstrate 
many earth-sky-sun relationships and to 
simplify basic concepts in astronomy and 
geography. 12” Celestial Globe with 6” 
Terrestrial Globe mounted in cradle base. | 

$42.50 


Write for complete catalogue 


ASSOCIATES. 


Astronomy/Teaching Aids 


SCIENCE 
Instruments/W eather ° 


194 Nassau St., P. O. Box 216, Princeton, N. J. | 


servational Astronomy for Amateurs, by 
J. B. Sidgwick (Macmillan). 

Two of the pictures of the sun in this 
department were taken with Unitron 2.4- 
At New York City, Tony 
Graphic camera 


inch refractors. 
Woolner used a Crown 
body and an 18-mm. eyepiece to project 
the image to the focal plane. The expo- 
sure was 1/800 second, on Kodalith film, 
which has fine grain and is slow enough to 
control the exposure; it was developed in 
D-19 for less than a minute. 

At Paterson, New Jersey, Philip J. Del 
Vecchio and his son Robert have made a 


camera attachment for their refractor, 
stopped down to 1% inches, projecting 
through an eyepiece for a solar image 


diameter of two inches. A Zeiss yellow- 
green or a Rollei green X-1 filter is placed 
behind the eyepiece. Exposures on Kodak 
cut film range from 
with Ethol UFG 


fine-grain, positive, 
1/50 to 1/125 second, 
used for development. Mr. Del Vecchio 
and his son are members of the AAVSO 
and participate in its Solar Division pro- 
gram. 

Hans Arber’s picture, enlarged from a 
was taken last Christmas 
Day, with Unitron refractor, a 
50-mm. projection lens, and an orange 
filter. Kodalith cut film was developed in 
D-11, diluted one to eight, for 10 minutes. 
Mr. Arber considers this one of the very 
best pictures he has ever obtained during 
two years of daily photography of the sun. 

Lewis Cook, a 12-year-old amateur at 
Baton Rouge, Louisiana, used the projec- 
tion method with his 3-inch reflector when 
he drew the sketch on page 185, made on 
December 23rd, at 22:15 Universal time. 

SUNSPOT NUMBERS 

‘These are observed mean relative sun- 
spot numbers from Zurich Observatory 
and its stations in Locarno and Arosa. 

November 1, 265; 2, 256; 3, 230; 4, 210; 
5, 20036, 180;°7,. 1:75}, 155; = 190; 10, 
230; 11, 224; 12, 220; 13, 185; 14, 180; 15, 
1773-46, 160;.17, 1915-18, 225; #8 183; 20, 
208; 21, 235; 22, 275; 23, 250; 24, 236; 25, 
200; 26, 198; 27, 171; 28, 235; 29, 192; 30, 
162. Mean for pyri 207.3. 

December 1, 216; 2, 206; 3, 218; 4, 
5, 258: 6, 220; 7,.164;.'8, 187; 9, 137; 10, 
143; 11, 150; 12, 153; 13, 155; 14, 164; 15, 
170; 16, 189; 17, 205; 18, 227; 19, 249; 20, 
284; 21, 298; 22, 302; 23, 330; 24, 345: 
25, 357; 26, 366; 27, 269; 28, 260; 29, 275; 
30, 274; 31, 255. Mean for 
233.9. 

The following American sunspot num- 
November were derived by Dr. 
Sarah J. Hill, of Whitin Observatory, 
Wellesley College, from AAVSO_ Solar 
Division observations. 

November 1, 241; 2, 234; 3, 198; 4, 243; 
5, 200; 6; 202; 7; 167; 8, 170; 9; 2143-10; 
229: 11, 208; 12, 199; 13, 199; 14, 191; 
15, 176; 16, 164; 17, 150; 18, 148; 19, 157; 


5-by-7 negative, 
a 6-inch 


225: 


December, 


bers for 


20, 165; 21, 188; 22, 235; 23, 226; 24, 190; 
25, 163; 26, 152; 27, 173; 28, 196; 29, 180; 


30, 201. Mean for November, 191.3. 
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Reflecting Telescope Kits 


Our kits have PYREX mirror blank, PYREX 
tooi the same thickness, ample supply of optical 
quality abrasives, fast polishing cerium oxide, 
red rouge and pitch. Packed in metal cans. 


Size Thickness Price 
44" 3%" $ 6.00 
6” - $10.50 

8” 12” $18.75 
10” 134” $33.65 
1242" 2Ve" $59.95 


ADD POSTAGE: Ist 
from Detroit, add 5%; 3rd and 4th. add 


and 2nd postal zones 


10%; Sth and 6th, add 15%: 7th and 8th, | 
add 20%. Or we will ship C.O.D. | 
Send for free catalog of supplies, 


accessories, and refracting telescopes. 


ASHDOWNE BROS. 


18450 Grand River Detroit 23, Michigan | 
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FIBER- 
GLASS 
TUBES 


W. R. 
PARKS 
7307 Hillrose 
Tujunga, 
Calif. 
Phone: 


FLorida 
3-8724 

















Made for U. S. gov’t. for tank periscopes. Fine- 
polished, big prism with silvered base. Useful 
for simple experiments with light, to demon- 
strate the action of prisms in producing spectra, 
and for other purposes not requiring optical 
quality surfaces. Makes unusual paper weight 
(paint your name on it) or conversation piece 
for mantel. You’ll find many other uses. NEW. 
PERFECT! Cost U. S. gov’t. $25 each. NOW - 
$1.50 each ppd. or 4 for $5.00 ppd. Calif. res 
add sales tax. 
VOLUME SALES CO. 


War Assets Div., Dept. T258 
3930 Sunset Blvd., Los Angeles 29, Calif. 











8-Power Elbow Telescope  « 50) 
U. S. ARMY MODEL M-17 






cov. ££ _ Our 
CcOsT Price 
$200 

$1475 
2” objective. Focusing 
eyepiece, 28-mm. __ focal ppd 


length. Amici erecting sys- 
tem. Sharp, bright image. 
6-degree field (325 feet at 
1,000 yards). Adjustable 
owen 15 feet to infinity. Adapter to fit standard 
tripo 


Ideal for finder on an astronomical telescope and 
for terrestrial observation. Can also be used for tele- 
photo photography. These telescopes are like new, in 
perfect condition, and sold with a money-back guar- 


antee. 
BEN ROSENBERG 
101 W. 45th St., New York 36, N. Y. 
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ese Advances: 


YREX MIRR a 
1) 4INCH artz for max! 

overlai 
3 ACHROMATIC 


Ramsden, 7-mm- 


3) RACK & PIN 


—prov ng 6 


2) 
1ON focusing! 
hromatic FIND 


OR— aluminized 
m life! 


Huygens, 
-mm. 
be ny 65%, 130K 0" 


orial with free 


A Complete, Superior Telescope 
with Advanced Features 


and 


9-mm. 
d 167%! 


FOR ONLY 





PROOF OF SUPERIORITY 


(On Request — we will send a list 
of noted institutions now using 


the 4” DYNASCOPE) 


TESTIMONIALS: 
From An Observer 


On clear ‘‘good-seeing’’ nights 
my Dynascope easily reveals the 
Alpine Valley and the Straight 
Wall on the Moon, as well as 
three peaks in the floor of the 
Plato ring plain. It will split the 
star Mizar into its major compo- 


<@ nents clearly. It will separate 


Saturn's rings and show six bands 
on the face of Jupiter. Also it 
will project a two-foot diameter 
disk of the sun showing sunspots 
in vivid detail . . . as an English- 
man might express it, ‘‘Dynascope 
optics are a little bit of all right.” 
—VICTOR W. KILLICK, in charge 
of Astronomical Observatory, 
Sacramento Junior College, Calif. 


Many Years of Experience 


. | have had many years of 
experience in astronomy, and as 


mble them y° 
than the unheard of low 
an 
ony: e Dynascope’ 
s exquisite © wi 
is fully capable of que pe 
: ape ¢ gathers /3 more Ign 
inch mirro e ection 
‘ fimit of vane. 
i as 
ic mirror of such quality 

og gd instruments UP 


e definition 


le stars. : 
— a 3¥2-inch mirror!) 
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dand Sold On 
Manufacture in Co. 
tserion Manufactur : nts 
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ess; CRICO 


¢ Quality O 
Hartford 1, 


Cable Addr 


Manufactu 

Dept. STD 44; 331 — 

ept. ; 
vclephene’ Chapel 7-1 69 





ER Ac t ‘ junior leader here in Atlanta | 
= prieeaoomse™ MOUNT —fine equa A always recommend Dynascope. 
5) NEW |! is ‘ ur instrument —LEONARD B. ABBEY, Jr., De- 

moving Pore ig ADJUSTMENT making Y® 4 catur, Ga. 
T 
6) _— wines ee in the world. ‘ / Cannot Be Equaled 
a . \ . 
usable LITE TUBE, brass-trimme . tly and permit 3 I still don’t see how you can pro- 
7) ALL-BAKE AXES—adiust instantly bg duce a parabolic mirror of this 
MPS ON BOTH E is i : focal ratio at the price... Epsilon 
g) CLA th setting of either x! a 4 F.0.B. Hartford, Conn. ime was quite we . . on the 
prog rdwood folding TRIPOD: 1 a Shipping Weight 16 Ibs. than gre gn 0 + secabeel 
9g) 33" ha IBER AT LOW (0S ha Express Charges Collect this double double as four tiny, 
TRUMENT OF HIGH CAL cope . sharp, brilliant gems . . . with 
A SCIENTIFIC INS nee Ainch DYNAS wi d qj pon — rings concentric 
ellent reason why a proved and re 4 ©” . For the price you ask, | do 
’e an exc - t used, P tariums * ¢ 
There's the instrumen olleges. planet¢ u ’ not believe that it can be 
Reflector 'S now and more $ hools, ¢ e scientine ie o equaled in any way. The oculars 
e : * 


a are excellent, and the entire in- 

strument shows careful workman- 
\ ship. How you do it is beyond 
4 me. —G. N. JOHNSTONE, Albu- 
a querque, N.M. 
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Criterion Manufacturing Company 
Dept. STD 44 


331 Church Street, Hartford 1, Conn. 


Gentlemen: 


[) Enclosed find payment of $49.95. Please ship me 
promptly, subject to your money back guarantee, 4- 


inch DYNASCOPE Telescope with 9 advanced features. 
DYNASCOPE Telescope. 


I 

| 

| 

| 

[] Send me FREE Illustrated Literature on the 4-inch I 
| 

| 

| 

l 
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MOUNTED EYEPIECES 


The buy of a lifetime at a great s 
ing. Perfect war-surplus lenses set 
black-anodized stindard alumin 


144,” O.D. mounts. 























L. rPE PRICE 
MOUNTED IN ALUMINUM CELLS £/15 FI TYPE tC 
12.5mm (14”) — Svmmetrical $ 6.00 
We offer the lowest priced, hand-corrected, precision, American-made astronomical 16 mm (5%”) Erfle (wide angle) 12. 50 
objective, mounted in a black-anodized aluminum cell. Our reputation has been estab- 16 mm (5%”) Triplet . 12.50 
lished over the years as the most reliable source of high quality astronomical lenses. 18 mm (3/,”) Symmetrical 6.00 
22 mm (27/32”) Kellner : 6.00 
; e Vr ies 
“Those in the know” BUY FROM US BECAUSE: 32 mm (114”) — Orthoscopic 12.50 
35 mm (134”) Symmetrical 8.00 
55 mm (2-3/16”) Kellner .. 6.00 
Each lens is thoroughly tested by us and is guaranteed to resolve two, seconds of arc or better. They are 56 mm (214”) Symmetrical 6.00 
corrected for the C and F lines (secondary chromatic aberration). The zonal spherical aberration and COATED 75 cents extra. ' 
the chromatic variation of spherical aberration are negligible. The cell is machined to close tolerances 
so that it will fit directly over our standard aluminum tubing. eliminating any mounting problems. 
f i . mses eg heinangs™ ASTRONOMICAL MIRRORS 
31 diam., 48” f.1. (uncoated ) ' 4lg” diam., 62” f.1. (uncoated) . N , ; 
q ‘ ; $28 00 ' ( oP $60.00 These mirrors are of the highest quality, polished to | 
Same as above with coating $32.00 Same as above with coating $69.00 Y,-wave accuracy. They are aluminized, and have a é 
silicon-monoxide | protective coating. You will be 
We can supply ALUMINUM TUBING for the above lenses. seniaseliinieastiaaian° recipies ; 
Diam. F.L. Postpaid 
“BIG” ACHROMATIC TELESCOPE OBJECTIVES Plate Glass 3-3/16” 42” $ 9.75 
. . ; , ‘6 . ‘ Pyrex iy,” 15” 13.50 
We have the largest selection of diameters and focal lengths in the United States available Ss ie 2 
: ‘ oe. e A es ; Pyrex 6 60 25.00 
for immediate delivery. These are perfect magnesium-fluoride coated and cemented Gov't. 
surplus lenses made of finest crown and flint optical glass. Not mounted. Fully corrected. MIRROR MOUNT 
Tremendous resolving power. They can readily be used with eyepieces of only 144” focal ; : : 
leneth. thereb Ascine ‘biok re. Ci adi apall eaalee enical i teie Cast aluminum. Holds all our mirrors firmly with 
ength, thereby producing high powers. Guaranteed well suited for astronomical tele- metal clips. Completely adjustable. Assembled, reads 
scopes, spotting scopes, and other instruments. Gov't. cost up to $100. to use. 
Diameter Focal Length Each Diameter Focal Length Each 3-3/16” Mount fits our 414” tubing........$4.00 ppd. 
iv : ” . 
54 mm (21\%”) 254 mm (10”) $12.50 83 mm (314”) 660 mm (26”) $28.00 4,” Mount fits our 5 tubing 4.00 ppd. 
54 mm (2%”) 300 mm (11.8”) 12.50 83 mm (3,”) 711 mm (28”) 28.00 6” Mount fits our 7 tubing........ 7.00 ppd. 
54 mm (24%”) 330 mm (13”) 12.50 83 mm (344”) 762 mm (30”) 28.00 ° : 
$4 mm (2%") 390 mm (15.4”) ... 975  83mm(3%") 876 mm (3414”) pope Aiuminum Telescope Tubing 
54 mm (21%”) 508 mm (20”) . 12.50 83 mm (314,”) 1016 mm (40”) 30.00 O.D. LD. Price Per Ft. 
54 mm (2%) 600 mm (2344”) - 12.50 102 mm (4”) 876 mm (341”) 60.00 24,” 214” $1.20 ppd. 
54 mm (24%”) 762 mm (30”) . - 12.50 108 mm (414”) 914 mm (36”) 60.00 334” 3,” 1.75 ppd. 
54 mm (21%”) 1016 mm (40”) 12.50 110 mm (4%”) 1069 mm (42-1/16”) 60.00 iy,” 134,” 2.75 ppd. 
54 mm (21%”) 1270 mm (50”) 12.50 110mm (43%”) ~—-:1069 mm (42-1/16”) 67.00 if 17,” 2.75 ppd. 
78 mm (3-1/16”) 381 mm (15”) 21.00 128 mm (5-1/16”) * 628 mm (2434”) 75.00 ‘in 67%” 3.00 f.0.b. 
80 mm (31%”) 495 mm (19),”) 28.00 128 mm (5-1/16”) 628 mm (243/,”) 85.00 
81 mm (3-3/16") 622 mm (2414”) 22.50 “Not coated Focusing Eyepiece Mounts 
@ We can supply ALUMINUM TUBING for the above lenses. @ Rack & Pinion Type 
The aluminum body casting is_ finished in black 





crackle paint and is machined to fit all our aluminum 
tubing. Has a chrome-plated brass focusing tube, 















which accommodates standard 114” eyepieces. 
COATED BINOCULARS “GIANT” 3” TELESCOPE For 214” LD. Tubing Postpaid $12.95 ' 
} l For 3144” I.D. Tubing ~ 12.95 
For 434” I.D. Tubing 12.95 
REFLECTOR TYPE FOR ALL SIZE TUBING: 
Complete with diagonal holder ........ jn ee 
40 power Special Price $57.50 Aluminum Lens Cells 
: , : : Black Anodized 
American Type Zeiss’ Type se _— Ras — _ this _ Cell for Lenses Cell Fits Tubing Price 
offered at sO loW a price. ere 1S another 24%” I.D. 3.50 
Beautiful imported binoculars, precision made, at a example of American ingenuity. Big 3” diame- oe asa 4" K: : 6.50 
low, low price. Above we have pictured the two most ‘ I : .d b PP r ick geal 8 mm 3%, ’ 
popular types. The American Type offers a superior ter achromatic coated oO jective Ww uch wil give 81 mm ay8 8 6.50 
one-piece trame and a clean design, pleasing to the needle-sharp crystal-clear images. Focusing is atau 344” 6.50 
ere, Coagle wee comeyag case and straps. Price — pee: or igen ge ee 110 mm 134” “ 10.50 
a , apa  arawtube, Light-weight aluminum construction 
SIZE TY sine C. FOCUS IND. ae ad throughout, black crackle finish, length open 3X TELESCOPE pieies on hon ees 
6x 15 OPERA vee $12. 22 inches, closed 17 inches. This telescope 1” NAEie sosic. “Ohiactive 
6 x 30 “ZEISS $18.75 16.75 aii . : ee 7 IDERETI FACREOMALIC SECEVE. 
“ oe: d ; gives an upright image it is WONDERFUL Amici Prism Erecting Sys- 
x 35 ZEISS 21.25 19.25 for astronomy, SUPERB for long distances, tem, 134” Achromatic Eye 
x 35 AMERICAN 23.50 _ EXCELLEN7 as a spotting scope. and Field Lens. Small, 
7 x 35 AMERICAN WIDE 7 compact, wt. 2 Ibs. 
ANGLE 10 37.50 — C) Gov't. cost $200. $9.75 
7x 50 “ZEISS 24.95 22.50 “GIANT” EYEPIECE 
7x 50 AMERICAN 32.50 = WIDE ANGLE’ ERFLE (68 FIRST SURFACE MIRRORS 
8 x 30 “ZEISS 21.00 18.25 } Field) EYEPIECE. Brand new; Size Postpaid Size Postpaid 
10x 50 “ZEISS 30.75 28.50 coated 114” E.F.L. Focusing mount. pce Pas BES é 
‘ bhi ; : 3 perfect achromats, 1-13/16” aper- 14° x 16 $10.00 54” x 7% . $3.00 i] 
20 x 50 ZEISS 41.50 39.50 ture . $18.50 10” x 10” 5.00 st “Se . 2.00 
9” x 11-3/16”.. 5.00 YY «5 wee 1.88 
MONOCULARS WIDE ANGLE ERFLE 1)” E.F.L. Brand new; 8” x 16" 4.25 gar 5 1.50 


All mirrors are 4” thick. 


Brand new, coated optics, complete contains Eastman Kodak's rare-earth glasses; aperture 
: with pigskin case and neck straps 2”: focusing mounts: 63° Geld $18.50 
TELEVISION PROJECTION LENS 





Price Price 1%” Diam. Adapter for above eyepieces $3.95 
6 x 30 $10.00 7x 50 $15.00 Brand New, f/1.9, E.F.L. 5 inches. Manufactured by 
8 x 30 11.25 16 x 50 17.50 LENS CLEANING TISSUE — Here is a wonder- Bausch & Lomb. We purchased entire lot of these 
3 + 12.50 0 x 50 20.00 oil: ; discontinued units. Five elements, smallest lens 2”, 
3 . 20 x . ful Gov't. surplus buy of Lens Paper which was made largest 4144”. Completely assembled 6” in length. All 
to the highest Gov't. standards and specifications. surfaces hard coated. Get this BARGAIN now. 
ONLY $22.50 


“MILLIONS” of Lenses, ete. 500 sheets sine 794" SK LLY scsisrsccecssssssssccccesvsessscs UCD 
Free Catalogue 


We pay the POSTAGE — C.O.D.'s you pay postage. e THE GLASS HOUSE ®@ e 
Satisfaction guaranteed or money refunded if merchan . P 691 S$ MERRICK RD. LYNBROOK, N.Y 


dise returned within 30 days. 
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Three galaxies with the same Hubble classification, Sb, but with quite differing 
appearances in amateur telescopes, are these found within a small area south of 


Theta Leonis. M65 is at top right, 
the lower 


M66 at lower right, 
left corner; north is toward the left, west, the top. Dr. 


and NGC 3628 in 
Clarence P. 


Custer, Stockton, California, took this 24-hour exposure on March 23, 1955, with 


the prime- -focus camera on his 12 21-inch Springheld reflector. 


His camera is de- 


scribed in Gleanings for ATM’s in “the January issue and on page 201 of this issue. 


DEEP-SKY WONDERS 
UCKED under the 
ern Leo, yet passed over with slight 
handbooks, lie three 
that some tele- 


“triangle” of east- 
most 
val ixies so close together 
scopes will show them in the same low- 
power field. Reproduced here is Dr. 
Clarence P. Custer’s photograph of them, 
which awakened memories, for I had not 
looked at them for years. 

westernmost of the two 


mention by 


Messier 65, 
brighter galaxies, is located at right ascen- 
16".3, declination +13° 237 
(1950.0). This is a lenticular object meas- 
uring 8’ by 2’, of visual magnitude 8.9 
wccording to Holetschek, while Gingerich 
assigns 10. Also known as NGC 3623, it is 
a spiral galaxy of type Sb. The Custer 
12!-inch photograph shows distinctly the 
faint arm extending to the south. Visually, 
with my 10-inch reflector and a fine sky, 
this arm was only suspected, and probably 
not seen at all. For a more detailed view 
of the delicate arm structure, the reader 
may consult the beautiful old photograph 
in Lick Observatory Publications, Vol. 8 
Plate 28. 


sion it 


\lso an Sb galaxy but with a more 
irregular and curdled appearance is Mes- 
sier 66 (NGC 3627), at 11" 17".6, +13° 


17’. Its published dimensions are 8’ by 
275, and the visual magnitude is 8.6 
(Holetschek) or 9 (Gingerich). Compared 
M65 in my 10-inch, M66 is hardly 
recognizable as a spiral, resembling a stray 
nebula, but photographs prove 
otherwise. 

Largest of the three, and apparently a 
little too faint for Messier’s telescopes, is 
NGC $628, at 1)" 17™.7, +-138° 5¥. It 1s 
also an Sb galaxy, 12’ by 1’.5 in extent. 
Holetschek called its magnitude 


with 


diffuse 


visual 


10.2, while the photographic value is 11.3. 
photograph is the 


Conspicuous in the 
dark lengthwise band of obscuring matte) 
that seems to divide this object in two. 
With the 10-inch this dark band was dimly 
but certainly 
indicator of seeing conditions. 

Indeed, 


seen; it might serve as an 
these three galaxies, so conven- 


located, can be used for tests of 


estimates, and I would 


iently 
visual magnitude 
welcome a post card from anyone who 
makes an intercomparison of the three 
objects in terms of tenths of a magnitude. 
Post cards are requested because they can 
be filed without being recopied onto other 
cards. 
WALTER SCOTT HOUSTON 
Rte. 3, Manhattan, Kans. 


OBSERVING HERSCHEL OBJECTS 
\mateur astronomers who have located 
all the Messier’s 
catalogue 
ized ‘‘Messier Club.” 


nebulae and clusters in 


form a world-wide if unorgan- 


Iwo such observers, 


Tom Noseworthy and Dr. T. F. Morris 
of the Royal Astronomical Society of 
Canada, have started an even larger 
project — observing as many as _ possible 


of William Herschel’s objects. 
and clusters 
bright 


Herschel’s lists of nebulae 
them into eight classes: I, 
faint nebulae; III, very faint 
planetary nebulae; V, very 


divide 
nebulae: II, 
nebulae; IV, 
large nebulae; VI, 
rich clusters of stars; VII, compressed clus- 


and VIII, 


very compressed and 


ters of bright and faint stars; 


coarse, loose star clusters. Objects are 
numbered serially with each class; thus 
IV 1 is the Saturn nebula in Aquarius. 


Norton’s Star Atlas is especially helpful 
in finding the Herschel nebulae and clus- 
ters, labeling them by number and class. 
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NEW STAR FINDER is 
ANALOG COMPUTER 





The STAR POINTER 


combines an equatorial mount with a 
standard time-sidereal time computer. 
The equatorial mount can be adjusted 
from latitude 54° to latitude 26°. The 
sidereal time computer operates from 
longitude 60° to longitude 130° over 
all standard time zones, from Eastern 
DaylightTime to Pacific Standard Time. 


Since an equatorial mount with these 
computer features inherently constitutes 
an analog computer for solving prob- 
lems in spherical trigonometry, the 
STAR POINTER can quickly and 
easily solve many problems in spherical 
astronomy without requiring the opera- 
tor to make any computations whatever. 


Both as a teaching device and as a 
pure “gadget” for the astronomically 
minded person, the STAR POINTER 
is unique. Here are a few of the things 
it will do: 

1. Point to any constellation or star at 
any hour of the day or night. 

2. Predict earth-satellite orbits. 

3. Tell time by the stars. 

4. Act as an accurate sundial, giving 
both standard time and sun time. 

5. Act as an accurate solar compass. 


6. Tell time of sunrise and sunset. 


—_— a PLANET FINDER 
New Proportional Orbits Planet 
Finder is included with each STAR 
POINTER at no extra cost. En- 
ables you to locate Mercury, Venus, 
Mars, Jupiter and Saturn at any 
time until December 31, 2059. 
Amazingly accurate. Simple to use. 
STARCRAFT + Box Bl + 2917 Edgehill Road 
CLEVELAND 18, OHIO 


Please ship me at once, subject to full money- 
back guarantee, the STAR POINTER and 
Proportional Orbits Planet Finder. | enclose 
$4.95 plus 45¢ to cover postage and handling. 
Ohio residents add 3% sales tax. 


NAME 





ADDRESS. 





CITY. STATE 
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Dyno-Speed 


WIND INDICATOR 


First Time in Kit Form 


How To MAKE USE 


REDICTIONS for events listed in Sky 
and Telescope’s Celestial Calendar and 
Observer’s Page are given in Universal 
time (UT), unless otherwise stated. This 


OF UNIVERSAL TIME 


the corresponding Eastern standard tim: 
(EST), which is based on longitude 75 
west, subtract 5:00 from the UT figure. 
Similarly, for another standard-time zon¢ 


local time at Greenwich, England, — subtract the difference given in the table: 





Now available in kit form at is 
amazing low price. Easily as- 7 ode - 

: through which the zero meridian of longi- ‘ may me _ 
aaa hee inns dee 1 6 ees “yi 1 94.) 8 Zone Time Meridian Difference 
eS tude passes, and is counted on a 24-hour = Fastern EST 75° W. 5:00 
eered for fine performance and basis, from midnight (0:00) to midnight Panaest CST 90° W 6:00 
long life, and comes complete 9 42 7 a C ¥ . 

vith 0 to 100 M.P-H. indicator. 24:00). : noes 3 
Kit also includes mounting ( a ) pear ni ae Mountain MST 105° W. 7:00 
ideal for boats, homes, air- || Universal time is easily converted to Pacific PST 120° W 8:00 





ports, weather stations, etc 


clock time in the United States by sub- 
tracting the number of hours correspond- 
ing to the longitude of the standard-time 
meridian, Since the earth turns 360 de- 
grees in 24 hours, 15 degrees of longitude 
equal one hour of time. Thus, to obtain 


Oo) Instrument is self generating 
—necds no batteries. 
Send Check or Money Order 
Sorry, no C.O.D.'s 


Suppose, for example, you live in Penn- 
sylvania, and wish to know just when this 
month’s first-quarter moon will occur. In » 
the Celestial Calendar, this event is listed 
at 20:51 UT on February 26th. Since 
Pennsylvania is in the Eastern standard 
time zone, subtract five hours, obtaining 
| 15:51 for standard time on the 24-hour 
clock. Subtract another 12 hours to 
change this into time kept by 12-hour 
clocks, which gives 3:51 p.m. EST on Feb- 
ruary 26th as the moment of first quarter. 

Sometimes the conversion from Univer- 
sal time requires a change of date. This 
is the case whenever the correction for the 
|| difference in longitude is numerically 
| larger than the UT that is being con- 
| verted to standard time. Then 24:00 must 
| be added to the UT before the subtrac- 
tion is made, and the event occurs a day 
earlier than the Greenwich date. General- 






ew? 


Ke 
iY Chia “al | 
Write for free literature 


DYNO-SPEED INSTRUMENT CC. 


TL P.0, Box 47 Lakewood, N. J, | 














| 
| 
| 
| 
| 
| 


SKYSCOPE sofower'ayericce $29.75 FF 


The full 314-inch diameter reflecting-type astronomical 


telescope that even the telescope makers talk about. 





ate eee ona 


It has been sold for more than 18 years and now is on display in at 
least two U, S. planetaria. it will show mountains and craters on the 
moon, Saturn's rings, Jupiter's four moons and the planet's markings, 
ind close double stars, with guaranteed observatory clearness. Skyscope [| 
enjoys world-wide distribution. 

Every instrument, with its 1/,-wave 
tested before being packed for shipment. We suggest that before buying 
you inquire at almost any local astronomy about the efficiency 
of Skyscope. 100% American-made. Bk 


We invite your attention to our free and straightforward descriptive brochure which 
also shows a photograph of the individual parts used. 
125-power and 35-power extra eyepieces ................000 $5.15 each 
6-power finder, with brackets ................::c0:csccssseseeseeeeseenees $7.50 : ee 
SNE ON MIND NRIOODG  ocisencoscsesscinsecsesvesonsscususevecesvessiues $1.00 ly speaking, if an event happens early on 
THE SKYSCOPE CO., INC. 475-s Fifth Avenue, New York 17, N. Y. a particular day at Greenwich, it will, at 
biotin niin _——— || that moment, be late on the preceding 
| day in the United States. 





aluminized mirror, is individually 


society 

















Read This Advertisement The foregoing paragraph is illustrated a 
Here is a combination of a Barlow and a particular ocular which gives outstanding results. by picturing someone in San Francisco 
It consists of our new Barlow and our 16.3-mm. (24” focal length) Erfle eyepiece. While the sa ee on y an ey 
Barlow was not specifically designed to work with this eyepiece, it does so to an astonishing wanting to listen to the Zurich Observa 
degree. All images are sharp and hard to the very edge of the field. tory broadcast of sunspot numbers at 4:20 
The Barlow gives magnification up to slightly over three times that of the ocular alone. veers oe a a 
It is achromatic, coated, and mounted to the U. S. standard size of 1.250 inches. ; UT on February 5th. (1 he broadcast 
The modified Erfle eyepiece has a field of 75 degrees with excellent eye relief. The schedule was given on page 138 of the 
combination gives the equivalent focal length of slightly under 6 mm. Many users state it 1s | : AE OES Si al Sailne. 5 : 
far superior to any shorter focal length ocular of equivalent magnification. January issue.) Since the eight-hour cor- 
The Barlow sells for $16.00 postpaid, and the Erfle for $14.75 postpaid. Both are guaran | rection to Pacific standard time amounts 
teed to perform as stated above or money refunded. | 
ta to more than the time to be converted, 
ORTHOSCOPIC OCULARS—All hard coated, standard 1'/4-inch outside diameter. the Universal time must be expressed as 
fae “tashe) enenee aos —" se ead nee ye — <a phi 28:20 before the subtraction is made. The 
.3-mm. (Erfle) .... re MIS: ssicudciilensetesdens : arlow 3x ........ i cae Gas 
result is 20:20 PST, or 8:20 p.m. PST on 
Re i 3 Warranted to 7“ or surpass pa — obtainable | February 4th. 
- , 2 anywhere or money refunded, | ‘ . . . . . 
e escopics When daylight-saving time is in use, 
Finished mirrors, mirror kits, spiders, elliptical flats, ; oon ‘ T . 
1000 North Seward Street focusing devices, aluminizing. —— — — = _— the shy sa aie 
: the corresponding clock time. e time- 
Los Angeles 38, Calif. Send for catalogue. ] ‘ g$ i : 
| zone corrections then become: EDT, 4:00; 
= —=——<——— — — =| CDT, 5:00; MDT, 6:00; PDT, 7:00. 
| To express zone time as Universal time, 
EXPERIMENTAL AND RESEARCH OPTICS simply reverse the process, adding the cor- 
| rection instead of subtracting it. Suppose a 


| that an observer in Chicago sees a bright 
ii | meteor on February 10th at 9:10 p.m. 
critical research and development projects throughout the country. | CST. To convert this to Universal time. 
first change it to 24-hour time by adding 
12 hours, giving 21:10 CST. Then add 
6:00 to convert to UT, giving 27:10 UT. 
This corresponds to 3:10 UT on the fol- 
lowing day, February 11th, which is the 
Universal time of the meteor observation. 

In reporting the time of any observa- 
tion, always specify whether it is UT, 


Cal-Astro optical parts, well known for their high quality, have been used in many 


We continue to invite inquiries from university science departments and others who 


require fine custom optical elements for special applications. 


Your correspondence will receive our prompt attention. 


Cal-fdstro 


30 North San Gabriel Blvd. 














Optical Laboratories alata EST, or some other kind of time. With- o 
Since 1947. Owned and operated by Leland S. Barnes. Dept. C Phone: Sycamore 2-8843 out this information, an important record 
may lose much of its value. 
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THE FIRST STEP TOWARDS - 


SPACE TRAVEL! 


The artificial satellites can now be seen 
by amateur astronomers 


Goto Optical Mfg. Co., Japan's oldest and largest telescope 
maker, is now mass producing “ moonwatch" telescopes 
which have epoch-making efficiency. 


At present many official visual observation teams through- 
out the world are using these telescopes and they have 
proved very successful. 





* 


They are of two types: the GOTOSCOPE SUPER and the GOTOSCOPE JUNIOR 


Features of GOTOSCOPE SUPER telescope: 


1. Super wide angle with 12° apparent field of view at 6x. 2. Roof 
diagonal prism creates erect image. 3. Can be used for all astro- 
nomical observations due to its equatorial mount. 4. Complete right- 
ascension, declination, and azimuth reading circles attached. 


5. Parallel wires within the field of view can be rotated easily. 





Established in 1926, Japan’s Oldest and Largest 


Firm Specializing in Astronomical Telescopes. 


Features of GOTOSCOPE JUNIOR telescope: 


|. Moderately priced. 

2. Angle reading circle attached. 
3. Bright and clear images. 

4. Sturdy altazimuth mounting. 


JUNIOR 
5x10° 


$39.00 


(Prices include shipping costs) 
The above prices also include the anticipated im- 
port duties, so in making remittances 25% should 


be deducted from the listed prices. 


GOTO OPTICAL MFG. CO. cose asic. 


= be 4 SHIMMACHI, SETAG AY ARG, 


FOR Y OC: JAPAN GOTOPTIC TOKYO 
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Further your astronomical enjoyment with these 





“An Inspiring Story"... 


The History of the Telescope 
by Henry C. King 


With the development of the telescope as his central theme, Dr. King has also compiled a history 
of observational astronomy. For instance, in Chapter XIV, he tells of the beginnincs of spectroscopy 
and astrophotography under these headings: Early history of spectrum analysis. Methods adopted in 
astronomical spectroscopy. Huggins pioneers in astrophysics. Prominence spectroscopes. The work of 
Rutherfurd in astronomical photography and of H. Draper and Huggins in spectrography. Instruments 
used by E. C. Pickering in his spectrographic and photometric surveys at Harvard. H. Grubb’s photo- 
graphic telescopes. Developments in short-focus photography. 


“For the professional astronomer [The History of the Telescope] has all the important facts of 
the world’s great telescopes, the excellent index and the important references to the original papers. 
For the general reader it has an inspiring story of human progress. For the amateur telescope maker 
it will be an unending source of ideas.’’ — John F. Heard, Journal of the Royal Astronomical Society 
of Canada. 


456 pages; 103 halftones, 41 drawings, plus 52 diagrams. Extensive 
list of references with each chapter. NEW PRICE, $9.75 
, 4 


For the sky-gazer: ~~ Regular Edition 
A 


MOON SETS 


18 pictures, showing the entire visible face of the moon, 
are made from unsurpassed Lick Observatory negatives 
of the first and last quarters. Each halftone print is 
81/2 by 1134 inches. Key charts supplied. $3.00 per set 


Skalnate Pleso 


ATLAS OF THE 
HEAVENS 


16 charts, each 16 by 24 inches, covering both 
northern and southern hemispheres of the sky to magni- 
tude 7.75, showing double, multiple, and variable stars; 
novae, clusters, globulars, and planetaries; bright and 
dark nebulae; the Milky Way and constellation bounda- 
ries; galaxies. Transparent grid to aid in reading star 
co-ordinates included. 

Regular edition ATLAS OF THE HEAVENS..... $5.25 

(The new de luxe edition of the Atlas has been sold 

out. More are being imported. Watch for further 

announcements.) 


LUNAR CRESCENT SETS 


10 pictures are a matching series to Moon Sets, but for 
the waxing crescent 41/2 days after new moon, and the 
waning crescent about five days before new moon. Four 
prints are closeups of the waxing crescent, four of the 
waning; two show each crescent as a whole. 

$2.50 per set 


LUNAR MAP 


In two colors and over 10 inches in diameter, the map 
identifies most important features on the moon, includ- 
ing 326 mountains, seas, and craters. Finding list in- 
cluded. 25 cents each; 3 or more, 20 cents each 


OTHER SKY PUBLICATIONS 


SPLENDORS OF THE SKY. 36-page picture booklet of our 
neighbors, near and distant, in the universe. 75c 


INSIGHT INTO ASTRONOMY, by Leo Mattersdorf. A prac- 
tical and informative introduction to astronomy. $3.50 


SKY SETS | 


24 pictures of objects in the solar system and in the 
Milky Way, all celestial wonders of interest and beauty. 
Each halftone print is 8Y%2 by 1134 inches. Separate 
sheet of captions included. Suitable for study or fram- 
ing for exhibition. $4.00 per set 


LICK OBSERVATORY 120-INCH ALBUM, by J. F. Chappell 
and W. W. Baustian. 60c; 2 for $1.00 


THE STORY OF COSMIC RAYS, by Dr. W. F. G. Swann, 
Bartol Research Foundation. 75c 


RELATIVITY AND ITS ASTRONOMICAL IMPLICATIONS, by 
SKY SETS Il Dr. Philipp Frank. 75c 
24 pictures of nebulae in our galaxy, portraits of other 

galaxies, many made with the 200-inch telescope, and HOW TO BUILD A QUARTZ MONOCHROMATOR for Ob- 
four drawings of the 200-inch telescope by Russell W. serving Prominences on the Sun, by Richard B. 
Porter. Sheet of captions included. $4.00 per set Dunn. 50c 


All items sent postpaid. Please enclose your check or money order payable to 


SKY PUBLISHING CORPORATION 


Harvard College Observatory Cambridge 38, Massachusetts 


Shy PUBLICATIONS 








A magazine on man’s greatest adventure! 


SPACEFLIGHT 


Here is a popular, yet authoritative magazine 
on rockets, astronautics, and space-travel as- 
tronomy, written especially for the layman, and 
edited by members of the British Interplanetary 
Society. Leading authorities provide a compre- 
hensive coverage of all the fields of science that 
play such an important part in this thrilling ad- 
venture of mankind. Rocketry, space medicine, 
atomic fuels, radar controls, the exploration of 
the planets, are all treated in nontechnical 
language. 


Spaceflight is printed during October, January, April, 
and July. Be sure to specify the issue with which your 
subscription should start. The January, 1958, issue 
should be in the domestic mails the middle part of 
February. 


Subscription in United States and possessions, Canada, 
Mexico, and Central and South America: $2.50, four 
issues; $4.50, eight issues; $6.00, twelve issues. Single 
sample copy, 75 cents. 


For the home workshop: 


MAKING YOUR OWN 
TELESCOPE 


by Allyn J. Thompson 


Here are complete step-by-step directions for making 
and mounting your own 6-inch reflecting telescope at 
low cost. This telescope can use magnifications up to 
300 times on the sun, moon, planets, stars, and gal- 
axies. In easy-to-understand chapters, you will learn 
how to grind, polish, and figure the mirror, and how 
to make an equatorial mount that will provide a sturdy, 
solid support for your mirror. 


211 pages, 104 illustrations (5th printing)... .$4.00 
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w BOOKS AND THE SKY ®@ 


AN INTRODUCTION TO 
ASTRONOMY 
Robert H. Baker. D. Van Nostrand Co., 
Inc., Princeton, N. J., 
$4.85. 
A FAVORITE since its first publication 


in 1935, this standard introductory 


1957. 333 pages. 


text has been thoroughly rewritten, with 
incorporation of recent discoveries and 
newest interpretations. In this fifth edi- 
tion, the author has not merely added a 
paragraph here and there, but has_ re- 
written the older sections so that the 
whole reads along in a smooth and con- 
nected fashion. 

One of the major changes was in defer- 
ring the study of constellations from chap- 
ter 5 to 11, between chapter 10 (“The 
Sun with Its Spots”) and chapter 12 (“The 
Stars Around Us”). The reviewer fails to 
erasp this rearrangement as an advantage, 
and feels that the list of constellation 
names, the magnitude scale, and the Greek 
alphabet should not have been omitted in 
the revision. 

The chapter on eclipses in the earlier 
edition has been broken into two parts, 
lunar eclipses being taken up at the end 
of the chapter on the moon, the solar at 
the end of the sun chapter. Again one 
fails to see the advantage of this arrange- 
ment over discussing the two types of 
eclipses together. 

Chapter 14 is devoted to star clusters, in 
keeping with their increased importance, 
and is an improvement over the few pages 
given to them in the preceding edition. 

Dr. Baker has included and_ utilized 
significant findings with the 200-inch Hale 
telescope, showing how these permitted a 
recalibration of the period-luminosity re- 
lation for Cepheid variables. This resulted 
in enlarging the scale of distances to other 
galaxies, their actual sizes being increased 
in the same proportion as their distances; 
our own Milky Way galaxy is no longer 
considered the largest. He tells in his 
clear fashion how we trace the spiral arms 
three means: direct 
photography of bright nebulae and of the 
kinds of stars that are also found in the 
arms of exterior spirals; radio reception 
from the hydrogen in dark gas clouds (21- 
cm. emission); and interstellar lines in the 


of our galaxy by 


spectra of stars. 

Considerable attention is given to the 
findings of radio telescopes. ‘The author 
devotes several pages to current ideas 
about the origin of the solar system and 
recounts the new and stirring adventures 
in thinking about cosmic evolution. Mc- 
Laughlin’s map and recent suggested ex- 
planation of the dark markings on Mars 
are included. A separate subsection on 
page 78 about the advantages of a large 
telescope is a welcome addition for the 
beginning student. 

Graphs and tables have been brought as 


nearly up to date as possible. Predictions 
of future events, such as eclipses and 
planet positions for some years ahead, 
have been inserted. References for fur- 
ther reading, formerly in one list at the 
end of the book, are now more conven- 
iently placed after individual chapters, 
along with the review questions. 

A few minor changes might be sug- 
gested. The present decimal system used 
in referring to paragraphs is annoying and 
references should be 
made by page number, and diagrams 
should be numbered consecutively. The 


time-consuming; 


figure on page 53, carried over from the 
former edition, would explain sidereal 
time more clearly if the north celestial 
pole were added. The map of the moon 
on page 99, likewise from the other vol- 
ume, is not complete enough for the 
identification of lunar features. The dis- 
cussion of the Schmidt telescope, page 76, 
would be improved by a diagram showing 
the path of rays of light through the in- 
strument, like the diagrams for refractors 
and reflectors in the same chapter. 

Typographical errors are at a minimum. 
The book retains its excellent format, 
while larger type makes for easier reading 
without changing the convenient size of 
the volume. The quality of the paper and 
reproductions of photographs maintain 
previous high standards. ‘Topics are so 
ordered that, in general, the college 
teacher may readily plan his course and 
base his lectures upon them. 

The time and effort spent by Dr. Baker 
on this revision enhance its high value 
both as a text and as a reference book on 
general astronomy. 

HAZEL M. LOSH 
University of Michigan Observatory 


PRACTICAL ASTRONOMY 
W. Schroeder. The Philosophical Library, 
New York, 1957. 206 pages. $6.00. 
F gyn tpe for whom this book is in- 
tended, will understand that the first 

word of the title means essentially “do it 
yourself.” This word is not used in quite 
the same sense as in the professional 
astronomer’s term practical astronomy. 

Stressing graphical methods for solving 
astronomical observing problems, _ this 
book goes as far in this direction as pos- 
sible without spherical trigonometry. The 
title of the second chapter, “From the 
Stargazer’s A B C,” indicates the basic ap- 
proach used to introduce astronomy to 
the novice. The constellations are illus- 
trated with excellent diagrams. ‘Telling 
time by the stars comes early, setting the 
mood for the applications to follow. The 
treatment of local sidereal time is par- 
ticularly good. 

Time, latitude, and longitude are then 
discussed, and directions are given for the 
geometrical constructions necessary in 
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Announcing — 


A STEP 
BY STEP 
HOW-TO-DO-IT 
BOOK 


HOW TO MAKE 
A TELESCOPE 


By JEAN TEXEREAU 


Translated and Adapted from the 
French by Allen Strickler. With 
forewords by André Couder and 
Albert G. Ingalls. 


When the original French version of 

this famous book was published, Albert 

Ingalls, the well-known editor of the 

American classic “Amateur Telescope 

Making,” said: 
be if translated into English it 
would make a splash in amateur tele- 
scope making circles.” 

In his foreword to the book, Mr. Ingalls 
states, ‘It is an especially well organ- 
ized book which sticks entirely to 
the sequence of logic . . . the entire 
discussion pertaining to each stage 
of the work is completed before the 
book proceeds to the next stage... . 
you will not get lost on the way. ... 
As the editor of books on the same 
subject as this, I am happy to move 
over on the optical bench to make 
room for Jean Texereau and _ his 
book.” 

Jean Texereau started as an amateur 

and is now technical associate of the 

Optical Laboratory of the Paris Observa- 

tory and secretary of the Instrument 

Group of the Astronomical Society of 

France. His translator, Allen Strickler, 

is associated with Beckman Instruments 

Company. 

CONTENTS: 

Basic Principles and a Proposed 

Telescope. 

2. Making the Large Mirror. 

3. The Plane Diagonal Mirror. 

4. The Eye Piece. 

5. Mechanical Structure. 

6. The Altazimuth Mounting. 

Accessories, Mirror Coating, Ad- 

justments. 

8. The Telescope in Use. 

9. Photography with the Amateur 

Telescope. 
Appendix. 
Sources of Telescope Making Supplies. 


Index. 


1957. 208 pp., 86 ill., 7 tables. $3.50 








INTERSCIENCE PUBLISHERS, INC. 
250 Fifth Ave., New York 1, N.Y. 
Gentlemen: Please send me ( 
of TEXEREAU $3.50 
( ) Check Attached 
(For N.Y. City delivery add 3% 
Sales Tax ) 


) copy 


Name 
(PLEASE PRINT) 
Address 


City Zone State 


CI would prefer to receive a copy of the de- 
scriptive folder before placing my order. 
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Preserve your copies of 
Sky and Telescope 
for quick and easy reference, each 
volume in its own special binder. 


You can now file each issue of Sky and 


Telescope as you receive it. Forget loss and 
destruction when it’s protected in this beau- 
tiful dark blue fabrikoid binder Priced at 
$3.50 each, postpaid in the United States; 
$4.00 in Canada. 


Sorry, but no foreign orders accepted. 


Your name can be gold-stamped on your bind- 
er for 70c extra, the volume number for 40c, 
both for a dollar; print desired lettering clear- 
ly. Payment must accompany order. Please 
specify volume number. 





Sky Publishing Corporation 


HARVARD OBSERVATORY, CAMBRIDGE 38, MASS. 











making good sundials, as well as for a 
quadrant. The author states that his sim- 
ple methods enable anyone to determine 
his position on the earth’s surface to with- 
in about six miles. Next follows “Solving 
Problems,” by means of celestial globe 
and astrolabe (the latter a surprisingly 
versatile instrument). Graphical solutions 
of the astronomical triangle are also de- 
scribed. 

One section of the book particularly 
caught this reviewer's fancy. It concerns 
graphical determination of the positions 
of the planets and the moon in the sky 
with an accuracy of about 
tells how to predict eclipses of the moon, 
and how to construct an astronomical cal- 


1 degree. It 
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Spitz MODEL A-1 


PLANETARIUM 
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Tong Ah 
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Follow Artificial Satellites Graphically! 





The terrestrial globe is transparent, so you can easily visualize the rela 


tion of your location to other places on the earth. 


FARQUHAR TRANSPARENT GLOBES 


3724 Irving St., Philadelphia 4, Pa. 


Mark the orbit of 
a satellite on this 
transparent celes 
tial globe 


Follow its preces 
sion and find its 
overhead position 


The globe is eas- 
ily oriented for 
time and date 


Makes an excel 
lent star chart, too 


Model ST-12 — 12" 


celestial globe 
with 6” earth 
globe inside 
$42.50 
Model ST-20 — 20” 
celestial globe 
with 6” earth 
globe inside 
$106.25 
Write for descriptive 
folder on all 
ur star globes. | 


Phone: EVergreen 2-2833 
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endar similar to the Graphic Time Tabl 
of the Heavens (see January Sky and 
Telescope). For this, all one needs be 
sides this book is a pencil and plenty o! 
paper. 

The book closes with an extensive de 
scription of the more interesting objects 
that can be observed with the naked ey« 
or very slight optical aid. 

Mr. Schroeder, a member of the British 
\stronomical Association, is very careful 
and no mistakes were detected. Some of 
the terms used are a little odd, but should 
give no real difficulty. The writing tends 
to be a bit dry in spots, and the light 
curves for variable stars are somewhat 
oversimplified. 

Certainly a good book for the beginner, 
its contents should also be of value to the 
advanced amateur who wants to solve ob- 
serving problems himself. 


W.E.S. 


A KEY TO THE STARS 
R. van der Riet Woolley. The Philosoph- 
ical Library, New York, 1957. 144 pages. 
$4.75. 

RITTEN for the general reader, 

this book concerns the elementary 
aspects of astronomy and presupposes no 
special background in physics and mathe- 
Within these limitations, the au- 
thor deals ably with the classical problems 
of positional astronomy, celestial mechan- 
ics, and astrophysics. He describes in out- 
line the solar system, our galaxy, and other 
stellar systems. Greenwich, Mount Wilson, 
Lick, Palomar, and a few other observa- 
tories are discussed briefly. 

Although this is not a textbook, there is 

a surprising amount of standard informa- 
tion in its 144 pages. The subjects of the 
seven essay chapters are: time and longi- 
tude, the solar system, stellar distances 
and magnitudes, the temperature of the 
stars, the composition of the stars, the 
galaxy, and the 


matics. 


world’s observatories. 
While serving as an excellent introduction 
for beginners, the book might be even 
more useful as a refresher for those who 
seek a quick review of the field. It gives 
considerable historical insight into how 
present scientific concepts have evolved. 

While it is hard to find fault with this 
admirable little book, it may be that in its 
third edition the work should have been 
enlarged to include more than the “funda- 
mentals” of Human needs 
and interests change, and modern readers 
might like, for example, more than a para- 
graph on meteors and two on comets. 
They would also be interested in a discus- 
sion of such topics as earth satellites, the 
atmosphere of the earth, the surface of the 
moon, radio telescopes, the IGY program, 
amateur societies, and government financ- 
ing of science, especially since the author 
is the Astronomer Royal of England. 


astronomy. 


RALPH S. BATES 
State Teachers College 
Bridgewater, Mass. 





NEW BOOKS RECEIVED 


( STRUCTING AN ASTRONOMICAL TELE- 
G. Matthewson, 1957, Philosophical 


Ss PE, 


I ury. 100 pages. $3.00. 

this second, enlarged edition of a book 
first published in 1947, the beginner learns 
how to make an inexpensive reflecting tele- 
s( Brief instructions, with many draw- 
ines. are given for grinding, figuring, testing, 


mounting the mirror. 


Ti PLANET EARTH. edited by Scientific 
American, 1957, Simon and Schuster. 168 
pages. $1.45, paper bound. 

' In these 14 reprinted magazine articles, 
professional scientists write on a popular 
level about the origin of the earth; its in- 
terior. heat, and magnetism; the shape of 
the earth, its surface, glaciers, and oceans; 
the atmosphere and beyond; and there is a 
brief explanation of the launching and orbits 
of artificial satellites. 


Tue UNIvERSE, edited by Scientific Ameri- 
can, 1957, Simon and Schuster. 142 pages. 
$1.45, paper bound. 

Well-known astronomers, physicists, and a 
historian of science wrote these 11 articles. 
They summarize, in a moderately popular 
style, man’s study of the universe; the origin 
of the elements; the galaxies: theories about 
the structure of the universe; and studies of 
the red shift, the distribution of galaxies, 


and radio galaxies. 


Anp Tuere Was Licut, Rudolf Thiel, 1957, 
Knopf. 415 pages. $6.95. 

In nontechnical language, translated from 
the German by Richard and Clara Winston, 
the author traces the growth of astronomy 
from the earliest ideas of space up to modern 
instruments and theories about the universe. 


Diz SONNENKORONA, VOLUME II, STRUKTUR 
UND WVARIATIONEN DER MONOCHROMATI- 
SCHEN Korona, M. Waldmeier, 1957, Birk- 
hauser Verlag, Basel, Switzerland. 353 pages. 
68.50 Swiss francs. 

Professor Waldmeier published the first 
volume of Die Sonnenkorona in 1951, report- 
ing observations of the solar corona during 
1939-1949. Volume II is a detailed analysis 
of the structure and variations in the corona, 
as observed in the light of its red, green, and 
yellow spectrum lines. This technical ac- 
count in German contains much tabular data 
and numerous maps of the corona. 


INTRODUCTION TO THE MECHANICS’ OF 
STELLAR SysTEMS, Rudolf Kurth, 1957, Per- 
gamon. 174 pages. $9.00. 

[he author, who is on the staff of the 
istronomy department of the University of 
Manchester, develops mathematical methods 
that can be applied to theoretical investiga- 
tions of stability and internal motion in gal- 
axies, star clusters, and nebulae. Stellar sys- 
tems are first considered as assemblies of mass 
points, and then as gravitating continua. The 
work is highly technical in character, and is 
intended for specialists and advanced stu- 
dents. The book was translated from the 


German by F. D. Kahn. 


Tur PLANet VENus, Patrick Moore, 1957, 
Macmillan. 132 pages. $3.00. 

Patrick Moore, director of the Mercury 
ind Venus section of the British Astronom- 
ical Association, has written this book de- 
voted entirely to Venus, summarizing 350 
years of observational evidence and conflict- 


ing theories concerning the planet’s nature. 


Tue Stars Apove Us, Ernst Zinner, 1957, 
Scribner’s. 141 pages. $3.00. 

The author is the former director of the 
Remeis Observatory in Bavaria, and a widely 
known historian of astronomy. He presents a 
popular account of how the growth of 
astronomy over the ages has been accom- 
panied by the development of religious prac- 
tices, folklore, astrology, and strange beliefs. 
Examples are drawn from all parts of the 
world. The translation is by W. H. Johnston. 


THe HANDBOOK OF THE BriTISH ASTRO- 
NOMICAL AssociATION 1958, J. G. Porter, 
editor, 1957, British Astronomical Associa- 
tion, 303 Bath Rd., Hounslow West, Middle- 
sex, England. 64 pages. 5s for members: 9s 
for nonmembers; paper bound. 

Designed for the serious amateur, the 
BAA Handbook is a great aid in planning 
and carrying out an observing program. It 
contains ephemerides of the sun, moon, plan- 
ets, and of the periodic comets expected to 
return this year. Finder charts for the three 
outermost planets are given, as well as pre- 
dictions of phenomena of Jupiter’s satellites 
and information for identifying the moons 
of Saturn. A useful feature for lunar ob- 
servers is a table giving the sun’s colongitude 
for each day. 


Cosmic View: THe UNIVERSE IN 40 Jumps, 
Kees Boeke, 1957, John Day. 48 pages. 
$3.25. 

This book of pictures with text takes the 
reader on a journey through the universe, to 
the edge of infinity in one direction and to 
the nucleus of the atom in the other. 


Tue Prianet Eartu, D. R. Bates, editor, 
1957, Pergamon Press, 4 and 5 Fitzroy Sq., 
London W. 1, England. 312 pages. 35s. 

Fifteen authors, in the 17 articles of this 
book, provide the general reader a_back- 
ground in geophysics, to enable him to un- 
derstand and follow the work of the Inter- 
national Geophysical Year. 


Once Rounp THE Sun, Ronald Fraser, 
1957, Macmillan. 160 pages. $3.95. 

“The Story of the International Geophysi- 
cal Year” is the subtitle of Dr. Fraser’s book, 
which is a well-rounded, illustrated, popular 
account of this great scientific effort. Its 
chapters range from antarctic exploration to 
artificial satellites. 


How To MAkeE A TELEscopE, Jean Texe- 
reau, 1957, Interscience. 191 pages. $3.50. 

The president of the committee on instru- 
ments of the Astronomical Society of France 
describes for the serious amateur the con- 
struction of an 8-inch Newtonian reflector. 
The book, which appeared as a series of 
articles in l’Astronomie, was translated into 


English by Allen Strickler. 


GEOGRAPHY IN THE TWENTIETH CENTURY, 
Griffith Taylor, editor, 1957, Philosophical 
Library. 674 pages. $10.00. 

Mature students of geography will find 
many aspects of the subject covered in this 
book, including the historical, regional, eco- 
nomic, and sociological. Two chapters deal 
with meteorology and one with the interpre- 
tation of aerial photographs. 

This third edition, enlarged and revised, 
contains the work of 23 authors from the 
United States, England, Canada, Czechoslo- 
vakia, and Poland. Included is a new chap- 
ter by the editor on geopolitics and geo- 
pacifics. A glossary of 700 geographical 
terms concludes the volume. 


February, 1958, Sky Anp TELESCOPE 197 











AMATEUR ASTRONOMER’S 
HANDBOOK, by J. B. Sidgwick....$12.50 

OBSERVATIONAL ASTRONOMY FOR 
AMATEURS, by J. B. Sidgwick.. 

THE PLANET VENUS, by P. Moore..$3.00 

New: THE INNER METAGALAXY, 
by H. Shapley............. 

WHITE DWARFS, by E. Schatzman..$5.50 

: GALACTIC NOVAE, 


New 
by 


THE 
THE Nad sean 
SKALNATE PLESO ATLAS (Reg.)....$5.25 
Norton’s STAR ATLAS..... 
Webb’s ATLAS OF THE STARS 


$6.50 
BONNER DURCHMUSTERUNG $100.00 
Elger’s MAP OF THE MOON $1.75 
Write for free list. Out-of-print books located in 


a special service. Books on telescope making and 
optical glass working. All books advertised and 
reviewed in Sky and Telescope. 
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-11 229th St., Oakland Gardens 64, N. Y. 


Books on Astronomy—— 


$10.00 
$6.75 


C. Payne-Gaposchkin ... $8.50 
MOON, by Wilkins and Moore..$12.00 
SUN, by G. Abetti.......... $12.00 


HERBERT A. LUFT 











Astronomy Films 


IIf SOLAR SYSTEM; IV MILKY WAY; 


16-mm. sound, 400-foot reels 
I THE SUN; II THE MOON; 


V EXTERIOR GALAXIES. 





2x2 SLIDES 
35-mm. STRIPS OF SLIDES 





THROUGH 200-INCH AND 


1445 18th Ave. North, St. Petersburg 4, Fla. 


OTHER GREAT TELESCOPES 


Catalogues on request. 
International 
Screen Organization 














Here are 250 stars, 4 planets, and the moon, 


cut 


gram for putting them on the ceiling of your 


den 


go off the stars come out. Don’t count sheep 


any 


stars! 


This is a blue disk, with the hours of right 
ascension 
printed on it. Varied-length yellow arrows on 
a central post represent each planet. You can 
set the arrows for planet locations each month 
from Sky and Telescope or other lists. Excel 
lent to hang up at club meetings or in your 
home. 


Do you still have plenty of Constellation 
Post Cards? Several clubs are using them to 
send notices to their members. Each set has 
30 cards, all different. 


We are planning several new slide sets dur 


ing 
are 


Any order gift wrapped free 
on request. Write for circulars describing our 
other items. 


and 


with only one check. 
ASTRONOMY CHARTED products have 


been declared international educational items 


by 


which means reduced duties to many countries, 


and 


33 Winfield St., Worcester 10, Mass., U.S. A. 


TWO NEW ITEMS 
FOR THE NEW YEAR! 
“Seein’ Stars” 
(On Your Ceiling ) 
from luminous paper. You'll find a dia- 
, playroom, or bedroom. When the lights 


more to get to sleep just look at the 


Only $2.45 per set 
Planet Placer 
constellations 


and the = zodiacal 


Only 50¢ each 


Only $1.00 per set 


(Also available as a Star Game 
at the same price.) 


1958 watch our ads. Several new books 
also due soon, 


or a birthday 


You can also purchase our items 
any of Sky Publishing Corp. in one order 


the United States Information Service, 


duty free to Canada and some others. 


ASTRONOMY CHARTED 


Phone: PL. 5-6992 
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UNITRON 


INSTRUMENT 


204-206 MILK 


This 4° UNITRON is yours 


for a mere $128 down 


You can tell at a glance that here is a telescope designed to achieve 
professional results. Indeed, this 4’’ UNITRON has been chosen for 
important research by university observatories, the U. S. and foreign 
governments, and leading industrial laboratories. Such an instrument 
might be thought beyond the means of many amateur astronomers; 
yet, using our liberal Easy Payment Plan, a down payment of only 
$128 puts you at the controls of this magnificent UNITRON. 


The full purchase price of $1280 includes everything the serious 
observer wants and needs to make the most of his observing — clock 
drive, fixed pier, astro-camera, 2.4’ photographic guide telescope, 
Super-UNIHEX, large 42-mm. 10x view finder, eyepieces, and a com- 
plete selection of accessories in addition to these pictured above. 


With this 4” UNITRON, you have at your disposal a complete range 
of magnifications: 25x, 38x, 60x, 83x, 120x, 167x, 214x, 250x, 300x, 
375x. And with the Super-UNIHEX Rotary Eyepiece Selector, by a flick 
of a finger, you can switch from a spectacular wide-field view of the 


sky to high-power observation of planetary details. 


There are other UNITRON 4” models for as little as $465 complete, 
and other UNITRON Refractors for as low as $75. All may be pur- 
chased for only 10% down using our Easy Payment Plan. Whichever 
model you choose, you are assured of obtaining the finest instrument 
in its class. After all, it is a UNITRON. 


See the back cover. 


DIVISION of UNITED SCIENTIFIC CO 
STREET BOSTON 9, MASSACHUSETTS 
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Be Certain of Optical Excellence — Buy UNITRON 








MANY Models To Choose From! 


1.6 ALTAZIMUTH ($7.50 Down) $75 
with eyepieces for 78x, 56x, 39x 

2.4’ ALTAZIMUTH ($12.50 Down) $125 
with eyepieces for 100x, 72x, 50x, 35x 

2.4’ EQUATORIAL ($22.50 Down) $225 
with eyepieces for 129x, 100x, 72x, 50x, 35x 

3’ ALTAZIMUTH ($26.50 Down) $265 
with eyepieces for 171x, 131x, 96x, 67x, 48x 

3’’ EQUATORIAL ($43.50 Down) $435 
with eyepieces for 200x, 131x, 96x, 67x, 48x 

3’ PHOTO-EQUATORIAL ($55.00 Down) $550 
with eyepieces for 200x, 171x, 131x, 96x, 67x, 48x 

4” ALTAZIMUTH ($46.50 Down) with $465 


eyepieces for 250x, 214x, 167x, 120x, 83x, 60x 


4” EQUATORIAL ($78.50 Down) with $785 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 


4’ PHOTO-EQUATORIAL ($89.00 Down) with $890 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 


4” EQUATORIAL with clock drive $985 
($98.50 Down), new Model 160V 

4” EQUATORIAL with clock drive and $1075 
metal pier ($107.50 Down), new Model 166V 

4” PHOTO-EQUATORIAL with clock drive and $1175 


astro-camera ($117.50 Down), with eyepieces 
for 250x, 214x, 167x, 120x, 83x, 60x, 38x, 25x 


4” PHOTO-EQUATORIAL with clock drive, pier, $1280 
astro-camera ($128.00 Down), eyepieces for 375x, 
300x, 250x, 214x, 167x, 120x, 83x, 60x, 38x, 25x 


Higher- and lower-power eyepieces available for 
all models. Prices include basic accessories, tripo 
and mounting, fitted wooden cabinets, and operating 
instructions. Additional accessories available to add 
further to your observing pleasure. 


The planets, stars and outer space are of in- 
creasing interest to the general public. Many, 
for the first time, have been made aware of 
these vast uncharted and unfamiliar frontiers 
because of newspaper publicity on the missile 
program and artificial satellites. 


To the newcomer and more experienced 
astronomer alike, the choice of "the best" 
telescope is difficult and confusing . . . so 
many makes... so many models. An astro- 
nomical telescope must be designed to ob- 
serve "point sources at infinity," and hence 
requires a precision optical system for crys- 
tal-clear definition. Optics and mountings 
must be equally precise to track the star or 
planet. One without the other is useless. 
UNITRON's quality is widely known and has 
withstood the test of time. Invest in a 
UNITRON and be certain of combined optical 
and mechanical excellence. 


@ LENSES are FULLY CORRECTED for spherical and 
chromatic aberration and are COATED for maximum bril- 
liance and clarity of image. Optics especially designed 
for astronomical observation. AIR-SPACED OBJECTIVES. 


@ REFRACTOR type of design duplicates the perform- 
ance of larger telescopes of other types. No mirrored 
surfaces to become oxidized. Superior definition to the 
very edge of the field. 

@ EYEPIECES of the HIGHEST QUALITY: Orthoscopic, 
Achromatized Symmetrical, Kellner, Huygens. Three to 
ten eyepieces included with each instrument as standard 
equipment. 

@ FINEST MATERIALS throughout. DURALUMINUM 
TUBE. Moving parts of BRASS carefully machined to 
close tolerances, and finished in CHROMIUM. No war- 
surplus components used. 

@ MODERN DESIGN based on time-tested engineering 
principles. HANDSOME APPEARANCE to which no illus- 
tration can do justice. 

@ EQUATORIAL MODELS have slow-motion controls for 
both declination and right ascension as well as rapid- 
motion controls. Sturdy TRIPOD (or PIER). 








Telescope Accessories by UNITRON 








UNITRON ACCESSORIES include objective 
lenses, eyepieces, rack-and-pinion focusing mecha- 
nisms, sun projecting screens, guide telescopes, 
the UNICLAMP camera brackets, and many other 
components in addition to those listed on this 
page. All are described, illustrated, and priced in 
the new UNITRON Catalog. Since each component 
is used as standard equipment in UNITRON Re- 
fractors themselves, you are assured of obtaining 
the finest quality. 


ASTRO-CAMERA 220: Complete with air-operated cur- 
tain shutter, giving speeds of 1/10 to 1/90 second, bulb 
and time, shutter release, ground-glass back, 3 double 
plateholders for 314’’ x 414” plates or cut film, a 30- 
mm. f.l. eyepiece, extension tubes and clamps, and a 
fitted wooden cabinet. Model A is designed to fit the 
UNITRON rack and pinion and is for UNITRONS only. 
Model B fits 11%‘ eyepiece holders. A or B: 


Only $69.50 postpaid 


DUETRON Double Eyepiece: With DUETRON, two ob- 
servers may use the telescope simultaneously and with 
equal comfort. The eyepieces used need not necessarily 
be of the same magnification. DUETRON is a real boon 
for father-and-son observing teams. With DUETRON, 
more observers may be accommodated at star parties, 
and the advanced members may provide valuable instruc- 
tion to the beginners. The tube of DUETRON Model A is 
nterchangeable with the customary UNITRON drawtube 
and may be used with all models with the exception of 
the 1.6” Refractor. DUETRON Model B fits 114” eye- 
piece holders. Complete with special clamping device 


and cabinet. A or B 
Only $23.50 postpaid 


1. VIEW FINDER (As used on UNITRON 2.4” Refrac- 
tors): 23-mm. (.93’’) achromatic objective, 6x eyepiece 
with crosshairs. Chromed brass tube. Mounting brackets 
with centering screws. 


Only $8.50 postpaid 


2. VIEW FINDER (As used on UNITRON 3” Refrac- 
tors): 30-mm. (1.2’') coated achromatic objective and 
8x eyepiece with crosshairs. Other details as in View 


Finder 3 
Only $10.75 postpaid 


3. VIEW FINDER (As used on UNITRON 4” Refrac- 
tors): 42-mm. (1.6’’) coated achromatic air-spaced objec- 
tive. 10x eyepiece with crosshairs. Duraluminum tube 
finished in white enamel. Dewcap. Furnished with 
mounting brackets with centering screws for collima- 
tion. This finder also makes an excellent hand telescope 
for spectacular wide-field views of the sky. 


Only $18.00 postpaid 


UNIHEX ROTARY EYEPIECE SELECTOR: The old-fash- 
ioned method of fumbling with eyepieces in the dark 
has been outmoded by UNIHEX, UNITRON’s new Rotary 
Eyepiece Selector. With UNIHEX, you always have 6 
magnifications ready at your fingertips. To change 
power, merely rotate a new eyepiece into position while 
the object stays centered and in focus in the field of 
view. Model A is designed to fit the UNITRON rack and 
pinion and is for UNITRONS only. Model B fits 1%” 
eyepiece holders. Complete with special clamping device 
and cabinet. A or B 


Only $24.75 postpaid 


INSTRUMENT DIVISION OF 
UNITED SCIENTIFIC COMPANY 


204-206 MILK STREET - BOSTON 9, MASSACHUSETTS 





@ ALTAZIMUTH MODELS have slow-motion controls for 
both altitude and azimuth as well as clamps for both 
co-ordinates. Sturdy TRIPOD. 

@ VIEW FINDER with crosshair eyepiece. 

@ RACK-AND-PINION FOCUSING. 


@ Choice of UNIHEX Rotary Eyepiece Selector or STAR 
DIAGONAL and ERECTING PRISM for TERRESTRIAL OB- 
SERVATION. The same complete range of terrestrial 
magnifications as for celestial observation. 


HOW TO ORDER 


Send check or money order in full or use our Easy Pay- 
ment Plan, as described below. Shipments made express 
collect. Send 20% deposit for C.0.D. shipment. 
UNITRON instruments are fully guaranteed for quality, 
workmanship, and performance, and must meet with 
your approval or your money back. 


Use Our EASY PAYMENT PLAN 


UNITRON’s popular Easy Payment Plan is a convenient 
and economical way to buy your UNITRON Refractor 
when you do not want to disturb your savings or when 
you haven't the total cost of the telescope immediately 
available. The down payment required is 10%. The 
balance due is payable over a 12-month period, and 
there is a 6% carrying charge on the unpaid balance. 
Your first payment is not due until 30 days after you re- 
ceive the instrument, and if you should want to pay the 
entire balance due at that time, the carrying charge is 
canceled. 


There is no ‘‘red tape’’ when you order — you merely 
fill in the UNITRON Easy Payment Order Form, return it 
together with the required down payment, and the model 
of your choice is shipped to you at once. 


Do not hesitate to use this plan merely because you 
have never before purchased anything on time payments. 
The procedure is practically painless and is an ideal 
means of enjoying the use of your UNITRON while pay- 
ing for it. 


See the back cover. 





Yours for the asking. 
1958 JULIAN DAY CALENDAR 


The American Association of Variable Star Observers 
distributes, each year, a Julian Day Calendar to its mem- 
bers. Again, this year, UNITRON has prepared and 
printed the 1958 calendar for the AAVSO. Some 6,000 
copies have also been mailed to secretaries of Astro- 
nomical League societies for distribution to their mem- 
bers. 

The Julian date, as you know, is widely used by 
astronomers. An important advantage is that observa- 
tions made during a particular night are usually included 
in the same Julian day. It provides a useful and logical 
method of recording astronomical data. The calendar 
gives the phases of the moon for each month, also the 
conventional date. 

A copy of the 1958 Julian Day Calendar is yours for 
the asking. Print your name and address in the coupon 
below and mail it to us. If you are reluctant to mutilate 
the magazine, copy the coupon on a postcard and men- 
tion Sky and Telescope. Please be sure to print your 
name and address legibly. Supplies are limited so write 
without delay. 


(RR RRBRRRRRERERERRRER RRR ER REER REE RE REE E REE EES | 
Piease send me the 1958 Julian Day Calendar. 
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Excitingly New! 


CRITERION'S STANDARD DYNASCOPES 


6” — 8” — 10” — 12” — 16” starting as low as $265 


Custom built to meet a professional's exacting specifications 


Priced within easy reach of the serious amateur 


Only Criterion could produce such magnificent instruments at such reasonable cost. Combining the 
latest advances in optical engineering with the old-world skill and patience of master craftsmen, 
these superb new Dynascopes, custom made, offer top-quality performance. Every feature neces- 
sary for superior viewing is precision finished to professional standards. Optical surfaces accurate 
to 1/10 wave. 

The five matched eyepieces are the finest orthoscopic and achromatic. Mechanical features are 
carefully custom built to assure trouble-free operation. Construction throughout is of lifetime mate- 
rials. There is both maximum rigidity and easy portability. 

Above all, Criterion’s strict quality control allows no room for chance. Each Dynascope is doubly 
tested and inspected; these rigid tests must be flawlessly met before shipment. Your satisfaction 
UNCONDITIONALLY guaranteed. Yet the price is amazingly low. 








6” Standard Model (80 Ibs. shipping weight f.o.b. Hartford) $265 

Also illustrated: Electric Clock Drive, $80; Setting Circles, $60; Permanent Pedestal, $70. 

Write today for full specifications and details of these superior reflecting telescopes. 
Easy-payment terms available on request. 











CRITERION MANUFACTURING COMPANY 


Manufacturers of Quality Optical Instruments 


Dept. D-13, 331 Church St., Hartford 1, Connecticut 
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Superior Features Include 


f/9 Parabolic Mirror, accurate to 1/10 wave 
Fully Rotating Tube, for comfortable viewing 
Massive Equatorial Mount, adjustable for your 
latitude 

5 Matched 114” Eyepieces 3 Achromatic 
Ramsdens (45X, 76X, 152X) 2 Orthoscopics 
'228xX, 343X) 

8 x 50 Achromatic Finder Scope with cross- 
hairs 

Secondary Support that minimizes diffraction 
Declination Axle, 1/2’’ diameter, with slow 
motion 

Polar Axle with Needle Bearings on 11/2” 
shaft 

Rack-and-pinion Focusing 

Double-draw Focusing Tube for any eyepiece 
Precision-fashioned 54’ Bakelite Tube 
Exclusive Two-way Pier-tripod —- a massive 
45-pound pier for permanent installation 
Lightweight Tripod hidden inside pier for 
field trips 
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GLEANINGS FOR ATM’s 


CONDUCTED BY 


A PRIME-FOCUS CAMERA FOR A LARGE 


\ST MONTH we discussed some of 
the features of the camera I use with 


my 124-inch Springfield reflector. The 
position of the camera within the tele- 


scope was shown, and details were given 


of the focusing cylinder, supporting plate 


and the base-plate and 
rier assembly. This month we will exam- 
ine the optical field-viewing and focusing 


and shutter, 


device, and the system for guiding on a 
Star. 

\ prism-and-lens assembly is fitted over 
the hole in the top of the last carrier 
plate to make the optical field-viewing de- 
vice and for focusing the camera (Fig. 7). 





8, beginning 
1/7 
iF 


The parts are shown in Fig. 
at the top with the cover for the 
right-angle prism below it. ‘Vhe triangular 
objects near the prism are cardboard sepa 
rators used for fitting the prism in the 
the housing. ‘The 
right-angled 
affair seen just below the prism. Although 
only one tubular extension is visible in 
the picture, there 
extending below the lower plate, which fits 
snugly into the hole in the upper plate of 
the carrier. The end of this lower tube is 
threaded, and at the left in Fig. 8 are the 
collar, locking ring, and spanner wrench 
used to tighten the tube to the carrier 
assembly once the prism is placed cor- 


cover and on main 


body of this housing is the 


is also a shorter one, 


rectly. 

Below the prism assembly is the adapter 
tube for the field-viewing and focusing 
lenses, which are achromats 26 millimeters 
having a focal length of 105 
millimeters. The first lens is inserted with 
its crown side away from the prism, then 


in diameter, 


a spacer ring is put in, and the second 


lens is placed with its crown side toward 


ROBERT E. 


apparatus 


COX 
AMATEUR REFLECTOR — II] 


the prism. The assembly is firmly held 
together by the retaining ring and the 
adjustable clamp. When positioned prop- 
erly, this optical train projects part of the 
telescope’s image from the focal plane 
through the focus 73” 
away at the side of the tube. Here the 
image can be examined with a 11” giant 


prism to a new 


Erfle eyepiece. 

The only remaining 
ment is the optical system for guiding on 
a star just outside the area of the plate. 
In Fig. 9 are the guide telescope and the 
with which it is controlled. 
\ngle brackets fasten the carrying track 


piece of equip- 


Left: Fig. 7. Here the 
field-viewing device is 
seen mounted on_ the 
sliding carrier assembly. 


Below: Fig. 8. The prin- 
cipal parts of the field- 
viewing device. 
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* * BERAL COATINGS * * 
The ideal coating for front surface 
precision mirrors for these reasons: 
1. Beral has HIGH reflectivity. 
2. Beral is HARD; does not sleek easily. 


3. Beral can be cleaned easily — no 
porous OVERCOATING of quartz. 
4. Beral is NOT a Chromium alloy, so 

can be removed easily. 
Ser al vs telescope mir- 
-$2.75 $s -$3.5 


Prices se 
a 






1 ig A 1”-§ ic siz 
up ‘to. 37” domaine ‘on request. Add 
Postage Insurance for return mail. 


LEROY M. E. CLAUSING 
8038 MONTICELLO AVE. — SKOKIE, 








Precision Diagonals 


You will get the best possible per- 
formance from your telescope with one 
of our clear fused quartz diagonals. 
Accuracy guaranteed 1/20 wave. 

Ellipse 1.25'' x 1.77" $11.00 
Ellipse 1.5" x 2.12" $14.00 


Pyrex diagonals, 1/8 wave accuracy. 


Ellipse 1.25" x 1.77" $ 5.00 
Ellipse 1.5" x 2.12" $ 8.00 
Aluminum coating $1.00 extra. 


Send for our complete list of supplies, 
quartz mirrors, blanks, oculars, 
atings, and accessories. 


E& W OPTICAL CO. 


2406 E. Hennepin Ave. 
Minneapolis 13, Minn. 








TRIGARTH 
TURRET 
and 
Eyepiece 
Attachment 
with Rack 


and Pinion 





Just turn the Trigarth Turret and easily im 
prove the performance of your telescope t 
holds three eyepieces of standard 144,” O.D. 
The Trigarth Turret sells for $15.95 postpaid. 
The Eyepiece Attachment with Rack and Pin 
ion also takes standard 1144” O.D. eyepieces. 
The rack and pinion is machined from solid 
aluminum castings, precisely fitted for smooth 


performance. The main tube is 134” long; 
sliding tube adds 2”; total movement 334”. 
Choice gray or black crinkle finish. The 





Eyepiece Attachment with Rack and Pinion is 
priced at $15.95 postpaid. 
MIRROR CELLS 


Made of light, sturdy 
aluminum, each ts 
ideal for securing the 
mirror to the tube 
The cells are spring 
adjusted to absorb 
shocks and are cut 
away for ventilation. 
6"°— $7.00 
8’ — $11.50 
10’ — $35.00 


BUILD YOUR OWN TELESCOPE 
Prisms Lenses Eyepieces 
Mirrors ground to your order 
Aluminizing—with Quartz Coating 
Satisfaction Guaranteed 
Wi r Free Catalog. Instructions, 10¢. 


GARTH OPTICAL COMPANY 
P. O. Box 991 Springfield 1, Mass. 
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Fig. 9. The assembled guiding telescope is shown at the left. The small bulb extending from the bottom of the unit illumi- 
nates a reticle which is located in the focal plane of the 124-inch mirror. At the right are seen the sliding rack and the 
knurled locking thumb screws that clamp the system after a guide star has been found; here, the guide telescope is not shown. 


to the top plate of the carrier system. screws seen just over the track in the If no suitable object for guiding can be 
The guide-telescope assembly is moved — right-hand picture. Just behind the right located along the track, the block is 
toward and away from the observer by locking screw is the block that carries the | moved across the observer's line of sight 


sliding it along the track. When a suit- optical train, and the hole in the face of | by means of the screw that runs horizon- 
able star has been found, one tightens the block is for fastening the prism hous- _ tally through it. The screw head is slotted 
the two vertical, knurled, locking thumb _ ing to the sliding assembly. to receive a control rod inserted from the 


——— _ side of the telescope tube (upper right in 


‘ r AL x ’ SPHERICAL SCALE: Draw accurate space figures i Fig. 11). A keyed post just below the screw 
SKY -GAZERS EXCHANGE minutes. Solve aunuumdl stakes ake wae. = ; H 

L ee ‘ale Pail nadine Gud | Keeps the block running true. If this sec- 
With booklet, $2.95. Free bulletin. Sphere Grid, . : . - 
1550 MacArthur Blvd. N. W., Washington 7.D.C.| ond adjustment of the guide-telescope 





Classified advertising costs 25 cents a word, including 















































iddress; minimum charge, $3.00 per ad. Only one chores tlea trl dene tino phdslstn , 
lor sale ad per issue for each advertiser. Remittance BARGAIN: 121 ” reflector with: EM dive: 3 ocu position is needed, then the third knurled 
must accompany order. Insertion is guaranteed only lars, and accessories. In perfect condition, $765.00. screw extending at an angle from the 
on copy received by the 20th of the second month For pictures and more information, write to Joseph : ; , > 
before publication; otherwise, insertion will be made Page. 24736 4th St., San Bernardino, Calif. back of the block must be loosened, then , 
in next issue. We c: ack edge classified : nae = — — eti ne 
in nex issuc + € cannot acknowledge classified ad W ANTED: De ee Questar complete. State PERT retightened. 
orders. Sky Publishing Corporation assumes no_re- tion. date purchased, lowest price. Paul Jones, 409 . Paes. ¢ 
sponsibility for Statements made in classified ads, nor E. Kentucky St.. Louisville 3, Ky. : ‘ In the left-hand picture of Fig. 9, the 
for the quality of merchandise advertised. Write Ad — —_— large box contains a Nad prism, and in the 
Dept Sky and Telescope, Harvard Observatory, WANTED: 3” or 4” refractor in excellent condition oe ° | as / Sala 
Cambridge 38, Massachusetts. Give full description and price. hy I. Dedolchow.| €Xtensions below it are mounted fiel« 
oceania ae - : - 1, Box 687, Riverhead, N. Y. lenses and the guiding reticle. The lenses 
S ‘Ss 8-power M-17 elbow telescopes, as irs * ing ea Seeeteae 
described optically in April, 1957, issue, ae 49? FOR SALE “Mounted 6” clear aperture telescope ob-| are cut down to 10.4 millimeters from an 
Government cost $175.00, optically perfect. equipped jectives af first quality. Sart Witherspoon. Sumter.) 16 ilimeter symmetrical eyepiece set of 
with threaded standard tripod adapter, also usable S. € 3” f 1 | 1 I k | 
for telephoto photography. Satisfaction guaranteed z oe ocus, and are placed to iC up the 
or money refunded. Price, $14.85 postpaid. Shelsy ME TEORITE fragment and sparks from interplanetary | f ue j a I / 
and Co.. 250 W Broadway, New York 13. N. ¥ space with information, $1.00. Meteorites, individu- * it OF a star image in the primary oca 
ally complete, $3.00, $6.00, $10.00, and $15.00 . amd send it in arallel be: t 
ALUMINUM TUBING, sizes 2”.3”.4".5".6" 7" Scientific Laboratory, 2846 Oakley Ave., Baltimore| Plane and send it in a parallel beam to 
and 8” outside diameter. Any lengths up to 30 feet. 5. Md. the side of the main tube. There a coated 
Raed. Bartek Bes Aaa, SEES - ene 
“SCO ox 36 0 . . 
et i Wide J ati ai tls NEW: “Hex-Lap"’ mats for perfect pitch lap every| achromatic lens, diameter 13”, focal 
CANADIAN AMATEURS: America’s best-selling line time. Over 125 facets, exclusive hexagon pattern - " A4” as ' > rave 9 far 
of refracting telescopes and stead now available scientifically designed to give fast, zoneless polish- length nae”, brings the nid to a focus 
from Canada’s largest optical specialists. Save cus ing. Custom made for each mirror size, die cut. before a 11” giant Erfle eyepiece. A Mark 
| i F 1 re I For 6” mirror, $3.00 postpaid; other sizes available ‘ ? 
ton arance ¢ t ; ime ( or, § ostp othe "Ss avail: > Pgae r ‘ x» i Ate ae 
yea yond Dr pnd oo ge aaa soon, Glendale Mechanical Lab, 1359 Romulus} 15 reticle was cut down from its original 
73 Tenn INSEE EEE - Dr.. Glendale 5, Calif. 11 millimeters to 3/16”, and is mounted 
WANTED: 4” to 6” reflecting telescope with equa yy oe ° . 
torial mount, clock drive, and mounted finder. Send RARE TEKTITES of the Far East variety supposed by| so as to be in the focal plane of the parab- i 
full estioutnes to Stephen Blumberg, 7151 N. 19th some scientists to have once been part of the moon. : Pai Bs si en . ak 
St., Philadelphia 26, Pa. There is a general consensus that they are extra- oloid, as it was easier to place it here ' 
—— —- a terrestrial in origin. As gemstones they are called) and eliminate parallax while guiding. 
Tl LESCOPE: Refractor, Japan Pe ion 3”. Com 4eni Mani or ‘'Fire Pearls. Their lore is legend! ni 3 ‘ 
plete with 3 eyepieces, finder, right-angle eyepiece mee given w ves each purchase. Can - The extension at the left carries a Bausch Po 
holder, tripod, carrying case. Cost new $165.00. mountec into jewelry. Satisfaction guaranteed. ? - ae - me, ea « 
New condition for only $50.00. H. C. Dake, 1900 Weight: 10 to 250 carats each. Prices: $1.00 to and Lomb ophthalmoscope globe, a ey 
S. E. 190th, Portland 16, Ore. $3.00 per carat plus 10% tax. Very limited supply. | volt bulb that illuminates the reticle. This 
~ —_____—___— — Free gemstone catalogues on request. International . oe ; ee "a “ 
ARTIFICIAL-STAR pinholes, 0.002” or 0.004” in Import Co., 604 Peachtree St., N. E., Atlanta 8, Ga. sa long-life bulb quite suited to this task. 
0.0015 brass, $1.00 -— Carl Hand, 1111 Lund — ee % ~s 2 ye bled 
vall Ave., Rockford, FOR SALE: Finished and aluminized 12” f/7 mirror. In F ig. 10, the completely assemb1e¢ 
—-— —— —___— Excellent figure. $200.00. D. A. Batchelor, 1400 “e : : a ih) nanan ir 
. amera is § s seen fron 
SIDURBAL DRIVE for telescope or camera. track Grandin Ave., Pittsburgh 16, Pa. prime focus camera 1s shown, as seen from 
stars, accurate simple gearless design, make trans- nanan one ane in front of the field-viewing and guide 
parencies, complete plans, $1.00. ‘'Space Chart,”’ REAL BARG AIN: 1214” £/6 reflector, optics by Cave, sles 5. The l: ‘r’s objective. with its 
proportioned celestial bodies, distances, notes, also in fiberglass tube, with pipe mount, large sturdy telescopes. le latter's objective, with its 
constellation maps, $1.00. L. Mussgnug, Box 74, tripod, Metzger glare-reduction screen, and 7x50| associated reticle and right- -angle prism, is 
Bethel, Conn. right-angle finder. A $500.00 value. The first check 
eee —__— - Beer for $350.00 f.0.b. takes it. No oculars at this price.| pictured at the limit of its motion away 
RES in astronomy as a career? Vocdationa Catalogue, 25¢. Quality Optics, _ Walbridge, Ohio. » ‘ saieal . rT “Yr 
and Professional Monographs: Astronomy by Freee §$——— <""°-| from the plateholder. The bulb holder 
man D. Miller describes personal qualifications, SGINNER’S Telescope Kit: $3.00 each, all parts, for illuminating the reticle was removed 
scholastic training, and job opportunities. $1.00 ind 3 lenses. Make 8-power astronomical telescope. ann : 4 
peeres Send to Bow B, Sky and Telescope, Har Perfect for youngsters and school projects. Frank for this photog raph. The various plates 7 
vard Observatory, Cambridge 38, Mass. Mye 9200 N. Park B Shake 1g ) ° . : - 
r se imbridge 3 ASS fyers, 19200 N. Park Blvd., Shaker Heights, Ohio | that make up the carriers of the camera 
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Fig. 10. The assembled prime-focus camera as it appears before insertion in the 
telescope tube. The photographs with this article were selected from a set 
prepared by the author to illustrate all the camera’s components. 


may also be seen. The slotted screw at the 
top of the wall of the outer cylinder is the 
one used for focusing the camera (Fig. 3, 
page 150, January issue). 

Iwo control rods extend toward the 
left from the plate carrier. The top one 
is for moving the plateholder laterally 
across the observer’s line of sight. The 
rod directly below this one is the control 
for the hinged shutter. 

Fig. 11 is a view of the outside of the 
telescope’s main tube as it appears when 
ready to take a picture. The longer of the 
two black tubes, optically like a MOON- 
WATCH telescope, carries the guiding 
eyepiece; to its left is the focusing and 
field-viewing eyepiece. The black cord 
beneath the eyepieces carries current to 
the bulb for the guiding reticle. The up- 


Fig. 11. The upper part of the Custer 
reflector, ready for photography. 





permost knob beneath the two eyepieces 
controls the plate motion toward and 
away from the observer; the lower knob is 
for focusing. The knob a quarter of the 
way around the tube toward the right is 
for controlling motion of the guiding tele- 
scope across the line of sight. 

The opening on the right side of the 
telescope is for placing g¢nd removing the 
plateholder, for clampittg the guide tele- 
scope, and for other manual operations 
inside the tube. The narrow two-piece 
band clamp running around the tube at 
the bottom of this opening supports the 
bolts inside the tube onto which are 
fastened the camera’s spider vanes. The 
wider band, in which the large hole has 
been cut, and which extends to the base 
of the eyepiece assembly, provides for 
eight spider arms (wire) of a support for 
a diagonal 14” wide, when the instrument 
is used visually as a Newtonian for fine 
planetary detail. 

One of the two elbow telescopes that 
are used as low-power finders is visible in 
the lower center part of the picture, just 
to the left of the electrical control panel 
at the back of the polar-axle housing. On 
the ladder is a box 
for guiding in right ascension. 

This concludes the description of the 
construction of my prime-focus camera. 
In another department in a forthcoming 
issue of Sky and Telescope, the photo- 
graphic technique necessary for operating 
the device and the results obtained with it 
will be discussed. 

An example of the space penetration 
possible with my long-focus telescope, 
using the prime-focus camera, is seen in 
the present issue on page 191 —an enlarge- 
ment of a 21-hour exposure on a field of 
three bright galaxies in Leo. 

CLARENCE P. CUSTER, M.D. 
155 E. Sonoma Ave. 
Stockton, Calif. 
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Reg. U.S. Pat. Off. 


Your mirror may now have the same 
aluminum and quartz over-coating, with high 
reflection, durability, and guaranteed perma 
nent adhesion, that we are giving Cave Optical 
Co. for the Astrola telescopes. Your mirror 
will be carefully packed and on the way back 
to you within 24 hours. 
$6.50 10-inch....... 
$8.50 a ae 


Prices are f.o.b. Los Angeles. 


Since 1933 


PANCRO MIRRORS, INC. 


Research and Production Laboratories 
2958 Los Feliz Blvd., Los Angeles 39, Calif. 














HELPFUL HINTS 
TO OBSERVERS! 


The free literature offered in the Frank Good- 
win ad below includes the following subjects: 
telescope observational techniq and methods; 
cutting down sunlight externally in viewing the 
sun; cleaning mirrors; sealing objectives against 
interelement air-space dewing; how to approxi- 
mate off-axis performance with your reflector 
by a simple black-paper mask on mirror, occult- 
ing diffraction of diagonal and struts. (Also 
how the Goodwin Resolving Power ‘ens is posi- 
tively guaranteed to make any good telescope 
perform like a larger one, for reasons stated in 
the ad below.) 


FRANK GOODWIN 


345 Belden Ave., Chicago 14, IIL. 




















NEW THRILLS 
FROM YOUR TELESCOPE! 


Sharper images, wider field, more 
light at higher powers! A startling 
statement positively proven in 16- 
page telescopic educational matter, 
plus many helpful hints, sent free 
on receipt of self-addressed long 
envelope bearing 9c return postage. 


First, the Goodwin Resolving 

lens placed in front of eyepiece 
three times the magnification on each 
by increasing the effective primary 
focal length up to three times, yet ex- 
tends eyepiece out no more than two 
inches from normal. This alone sharp- 
ens definition. 

Next, by achieving your highest pow- 
ers on more comfortable low-power eye- 
pieces, you lessen image deteriorations 
due to short-focus acute bending of the 
convergent beam, since all usual eye- 
pieces are f/1 or less. Again sharper 
images from this highest precision lens. 
Third, you get greater illumination and 
wider field by relieving tiny aperture 
restrictions of higher-power eyepieces. 


Power 
gives 


The Resolving Power lens is achro- 
matic, coated, gives flat field sharp 
to the edge. Here is astonishment! 
Price $23.50 in 4” long adapter 
tube fitting standard 144” eyepiece 
holders ONLY. (Also adaptable to 
Unitrons; state if Unitron.) Money 
back if not positively thrilled after 
two weeks trial! Used and praised 
by legions! 

No COD’s—Colleges and Observa- 

tories may send purchase order. 


FRANK GOODWIN 


345 Belden Ave., Chicago 14, Ill. 
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WAR-SURPLUS 
“SATELLITER’’ MOUNT 


Bias i We have just discovered a 
radar tube mount (Gov't. 
cost about $50.00) that is 
very much like our mount 
for the regular MOON- 
WATCH telescope. We in 
clude a spacer so that our 
$9.95 ‘‘Satelliter’’ telescope 
will fit the tube. You can 
attach a mirror on the end 
or purchase the model to 
which we have attached a 
x 3” first-surface mirror with a metal bracket. The 
scope holder is mounted on a removable 4”-long T-slot 
slide, and the adjustable base has one 12” long. 

The pivot point of the mirror holder will be about 
13,” below the optical axis of the mirror. This does 
not allow its easy use at an official MOONWATCH 
station. However, it is a minor point for other groups 
or tor satellite viewing by an individual. 

Adjustable through about 75° angle. Tube has 
spring-shock mounting. Also can be mounted and 
used vertically. Made of light-weight aluminum and 
magnesium, 


Stock 770,151-Y....Mount only........ 

Stock #70,152-Y....Mount with mirror and 
bracket (as illustrated)............... $9.00 ppd. 

Stock 770,153-Y....Complete with mirror and 
$9.95 ‘’Satelliter’’ telescope... .$18.95 ppd. 





_” 


$6.00 ppd. 


SETTING-CIRCLE SET 


Two 8”-diameter dials 
accurately printed on 
1/16”-thick black plastic 
rigid but unbreakable 
White figures and black 
background. Alternate 
black - and - white blocks 
designate divisions, allow 
easier reading. less eye 
strain. 44” pilot hole in 
center. 

Declination circle has 360° divided into 1° blocks 
and reads from 0 to 90 to 0 to 90 to 0. 

Right-ascension circle has 24-hour scale divided into 
5-minute blocks with two different scales on the same 
side. One reads from 0 to 6 to 0 to 6 to O hours 
and the other 0 to 24 hours consecutively. Instruction 
sheet included. 


NRC NOB Ys cccczssvescveccecsisencocseasseee $5.00 ppd. 





3’ ASTRONOMICAL 
REFLECTOR 


- 60- to 120-Power — An Unusual Buy! 





Assembled — ready to use! See Saturn's rings, the 
planet Mars, huge craters on the moon, star clusters. 
moons of Jupiter, double stars, nebulae, and galaxies! 
Equatorial-type mounting with lock on both axes 
Aluminized and over-coated 3”-diameter f/10 primary 
mirror, ventilated cell. Telescope comes equipped with 
a 60X eyepiece and a mounted Barlow lens, giving you 
60 to 120 power. A finder telescope, always so essen 
tial, included. Sturdy, hardwood, portable tripod 


Free with scope: Valuable STAR CHART 
and 272-page ASTRONOMY BOOK. 
BOCK FOR II NN onccccscesesvsscsececesssosesosecs $29.50 f.o.b. 


(Shipping wt. 10 Ibs.) Barrington, N. J. 


4” REFRACTING 


TELESCOPE 
240-POWER 





Complete with Finder, Equatorial Mounting, 
Tripod, Eyepiece Extension, Star Diagonal, 
and Three Eyepieces 


A fine instrument, designed for rugged use and qual 
ity performance. Mounting made from heavy iron 
castings with machined bearings for smooth operation. 
Tripod has extra-heavy 60” hardwood legs. Tele 
scope’s weight is 42 lbs., giving stable, steady view 
ing. Big 4” objective is an air-spaced achromat, each 
element coated on both sides for low reflection. Three 
eyepieces supplied give you 48X, 120X, and 240X. 
Special Barlow lens also gives up to SOOX. Star 
diagonal included for comfortable viewing at high 
angles. Rack-and-pinion focusing. All metal parts 
are plated to prevent rusting. Finder is 8 power. The 
usual price for a 4” refractor of comparable quality is 
over $400, so our model saves you almost 40% 


Stock: SPOSMOB-Y...........0:00sscieissescsoons $247.00 f.o.b. 


(Shipping wt. 55 Ibs.) Barrington, N. J. 


100X REFRACTING 
ASTRONOMICAL 
TELESCOPE 


42-mm. Diam. Achromatic Objective 


Only 
$19.95 


ppd. 


Here is a nice refractor for the beginner. Has a fine, 
i2-mm.-diameter, precision, achromatic objective lens. 
First-surface-mirror star diagonal for easy viewing. 
Removable eyepiece. Glare stops in tube. Main tube 
38” long. Has a clamp instead of a tripod so that 
you can attach it to any convenient object to get 
sturdier mounting than is possible with a low-cost 
tripod. %%” f.l. eyepiece gives 67X, and a mounted 
Barlow lens is icliated. giving about 100X. As lower 
powers are more satisfactory, accessory eyepieces and 
lens erecting system for terrestrial viewing are avail 
able. Included free are 272-page ‘‘Handbook of the 
Heavens,"’ Star Chart, and 16-page manual. 


DRE OY. os cseciscsvnssescssvststinccre $19.95 ppd. 


WAR-SURPLUS 
TELESCOPE 
EYEPIECE 


Mounted Kellner Eyepiece, Type 
3. 2 achromats, t.l. 28 mm., | 
eye relief 22 mm. An extension | 
added, O.D. 1144”, standard for 
most types of telescopes. Gov't. 


cost $26.50. 


SNOT ORRIN ois sisssesscsseicsciscesorten 











EDSCORP 
SATELLITE TELESCOPE 


OPTICS: The Satellite Scope has two important 
optics il characteristics: A wide (51-mm.) diameter 
low-reflection-coated objective lens. <A_ six- element 


extremely wide-field, coated Erfle eyepiece that, in 
combination with the objective, gives 5.5 power with 
i big 12° field and over 7-mm. exit pupil. 


OTHER USES FOR THE SATELLITE SCOPE 


1. Makes perfect wide-field finder. A specia! 
groove on the barrel helps in locating it in th« 
finder mount. Fits our twin-ring finder mount 
Stock No. 70,079-Y—$9.95, 2. Use the Erfle eve 
piece on your regular astronomical telescope. You 
will need our adapter, Stock No. 30,171-Y $3.95 
which gives you an O.D. of 144”. This evepiece 
cost the government $56.00! 3. Makes a wonderful 
comet seeker; see complete asterisms. {. Makes a 
fine rich-field telescope; see wide areas of sky with 
deep penetration. 


Especially Made for Members of MOONWATCH 
Stock FE70,O74-Y....cccccsscscscccsssscssssseeeee $49.50 ppd. 


Now — See the Satellites 
NEW, LOW-PRICE 
“SATELLITER” TELESCOPE 


First Time — 
Only $9.95 ppd. 
Get ready for the sky show as 
more satellites are vaulted into 
space. Our new, low-price ‘‘Satelliter 





telescope may 
also be used to view comets and as a rich-field scope 


for viewing star clusters. 5 power, wide 12° field. 
slight distortion at outer edges because of unusual 
wide fiel Use of high-quality war-sutplus optics 
makes possible this bargain. Full 2” achromatic 
objective — large 9-mm. exit pupil for night use 
Scope is 10” long, weighs less than one pound. 


Stock 770,150-Y.......cc.::0000 iccideitell $9.95 ppd. 
ROTATING STAR CHART 


Planisphere with a rotating chart shows well over 
500 stars in the heavens and their relationships to 
each other at any selected day and hour. Table on 
reverse side supplies valuable information on con 
stellations, navigation stars, locations of the planets 
according to month and year, dates of meteor show 
ers, che zodiac, and the like. 


Sa TR PII sa ssces Seen xepssnssselascedcsvdocec $.50 ppd. 
THE METZGER 
GLARE-REDUCTION SCREEN 
The Metzger Glare-Reduction Screen is an accessory 
to refractors and reflectors, designed to cut planetary 
glare and help in observing finer planetary detail. 
The kraft-paper mount affords ample protection to the 


screen, which should be flat. 


Stock #70,138-Y—for 5’ 0.D. tubes....... $2.95 ppd. 
Stock #70,139-Y—for 7’ 0.D. tubes....... $3.95 ppd. 


ASTRONOMICAL TELESCOPE TUBING 
Stock No. 1.D.  0.D. Lgth. Description Price 


80,038-Y 473 514’' 46” \ Spiral-wound $2.50 
85,008-Y 67% 736 60” , paper 4.00 
85,011 276" 3 48) 6.00 
85,012-Y 37%” 4” 60” | . 
85,013-Y 47%” 5" 48" ¢ Aluminum 9.00 
85,014-Y 6%” 7” 60” 15.00 


All tubing is shipped f.o.b. Barrington, N. J. 
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BUILD A 
SOLAR-ENERGY FURNACE 


Great Project for Geophysical Year! 


5\ A fascinating new field. You can 
: build your own solar furnace for 
. 

‘ experimentation many practical 


ar uses. It's easy, inexpensive — use 
GF your scrap wood. We furnish in 
struction sheet. This sun-powered 
= furnace will generate terrific heat 
ie 2000° to 3000°. Fuses enamel 
; to metal. Produces many unusual 
fusing effects. Sets paper aflame in 
seconds. Use our Fresnel lens 

’ diameter, f.1. 14” 





Stock #70,130-Y....Package of 1.......... $6.00 ppd. 
Stock #70,131-Y....Package of 2.......... 11.00 ppd. 
Stock #70,132-Y....Package of 4.......... 20.00 ppd. 


Rack & Pinion Eyepiece Mounts 





For Reflectors For Refractors 


Now you can improve performance in a most im 
rtant part of your telescope the eyepiece holder. 
Smooth, trouble-free focusing will help you_to get 
pt performance. Look at all these fine fea 
tures: real rack-and-pinion focusing with variable 
tension adjustment; tube accommodates — standard 
,” eyepieces and accessory equipment; lightweight 
minum body casting; focusing tube and rack of 
chrome-plated brass; body finished in black wrinkle 
nt. No. 50,077-Y is for reflecting telescopes, has 
focus travel of over 2”, and is made to fit any 
d imeter or type tubing by attaching through small 
les in the base. Nos. 50,103-Y and 50,108-Y 
ire for refractors and have focus travel of over 4” 
Will fit our 2%” I.D. and our 37%” I.D. aluminum 
tubes respectively. 


fessional 


Stock #50,077-Y (less diagonal holder) $9.95 ppd. 
Stock 7#60,035-Y (diagonal holder only) 1.00 ppd. 
Stock #50,103-Y (for 27/’’ 1.D. tubing) 12.95 ppd. 
Stock 7¢50,108-Y (for 37g’’ 1.D. tubing) 13.95 ppd. 


HUYGENS EYEPIECES 


Here are some really terrific values in eyepieces! 
The three eyepieces listed below are manufactured 

one of the world’s best producers of optical 
components. We have searched the world’s mar 
kets, including Germany and France, to find a 
real quality eyepiece. The image clarity, the work 
manship evidenced in the metal parts, will prove the 
skill and experience of Goto Optical Company, Tokyo. 
Guaranteed terrific buys! 


HUYGENS TYPE — STANDARD 114” DIAMETER 
6-mm. (14"’) Focal Length 


Se ooo cao si dwcnscncoumade $8.50 ppd. 
12.5-mm. (Y2'’) Focal Length 

SE ES, da hve neviecns cs ses Chaeiue $8.00 ppd. 
COMBINATION EYEPIECE — 10-mm. and 20-mm. 

RUDE EERE ook vic vie vices: gnomaveucene $9.00 ppd. 


7X FINDER TELESCOPE—ACHROMATIC 


Stock #50,080-Y Finder alone, less ring mounts. ..$9.95 
Stock #50,075-Y Ring mounts per pair .......... $3.95 


ORDER BY STOCK NUMBER . 


BARRINGTON e 


RUBBER PITCH-LAP MAT 
Saves Mirror Makers Time and Trouble 


A rubber pitch-lap mat is 
used for forming the pitch 
lap channels. Just pour 
the melted pitch on _ the 
tool, lay the mat on top 
and then press it in with 
your mirror to form the 
channels. When the pitch 
sets, an easy pull will re 
move the mat. In minutes 
instead of hours you are 
ready to polish. Eliminates time-consuming anc 
tedious hand-cutting of the channels of the pitch lap 
| those disappointing break outs of the pitch, com 
mon when hand-cutting the channels, are avoided 
You no longer have to pour and cut two or three laps 
before getting a usable one. With our Rubber Pitch 
Lap Mat you can use the first one you make. 


} 


Stock No. Size For Mirror Dia. Price ppd 
50,171-Y 132 x13Y%2" 8”, 10, 12” $2.00 
60,061-Y 6 x6” 44", 6" 1.00 


DOUBLE AND TRIPLE YOUR 
TELESCOPE’S POWER 
WITH A BARLOW LENS 


baa 





RAYS ~*~__ paIMARY OBJECTIVE 
FROM __Focus—> 
PRIMAKY 
{| 
SINGLE ELEMENT 
Cie es Pe EYEPIECE 
bp 9 — a 


WHAT IS A BARLOW? A Barlow lens is a negative 
lens used to increase the power of a telescope with 
out resorting to short focal length eyepieces, and 
without the need for long, cumbersome telescope 


tubes. Referring to the diagram above, a Barlow 
is placed the distance P inside the primary focus 
of the mirror or objective. The Barlow diverges the 


beam to a distance Q. This focus is observed with 
the eyepiece in the usual manner. Thus, a Barlow 
may be mounted in the same tube that holds the 
eyepiece, making it very easy to achieve the extra 
power. The new power of the telescope is not, as 
you might suppose, due to the extra focal length 
given the objective by the difference between P and 
0. It is defined as the original power of the tele 
scope times the quotient of P divided into Q! 





Beautiful chrome mount. We now have our Barlow 
lens mounted in chrome-plated brass tubing with 
special spacer rings that enable you to vary easily 
the power by sliding split rings out one end and 
placing them in other end. Comes to you ready to 
ise. Just slide our mounted lens into your 114” L.D. 
tubing, then slide your 144” O.D. eyepieces into our 
chrome-plated tubing. Two pieces provided, one for 
regular focal length eyepieces and one for short focal 
length ones. 

Remember, in addition to doubling and tripling 
your power, a Barlow lens increases your eye relief 
and makes using a short focal length eyepiece easier. 

Don't fail to try one of these. Many people do 
not realize the many advantages of a Barlow and 
the much greater use they can get from their tele 
scopes. Our Barlow has a focal length of —1-5/16”. 
We have received many complimentary letters about 
this lens. So sure are we that you will like it that 
we sell it under a 30- day guarantee of satisfaction 
or your full purchase price returned no questions 
asked. You can’t lose, so order today. 


Stock #30,200-Y Mounted Barlow lens...... $8.00 ppd. 


OPTICAL IDEA 
and 
GADGET CONTESTS 
In celebration of International Geophysical Year 


1958 
1958 


First Contest Ends April 30, 
Second Contest Ends Dec. 31, 


Our Catalog has full details on rules, prizes and 
entry blank — Write for Catalog “Y.” 


SEND CHECK OR MONEY ORDER 


NE W 


PRISM STAR DIAGONAL 


For comfortable viewing of 
the stars near the zenith 
or high overhead with re- 
fracting telescopes using 
standard size (14” O.D.) 
eyepieces, or you can make 
an adapter for substandard 
refractors. Contains an ex 
cellent quality aluminized 
ght-angle prism. Tubes 
ire satin chrome-plated brass. 
Body is black wrinkle cast 
aluminum. Optical path of 
the system is about 314” 


Stock: FPIGOFI NM aivcsissssicscccrcconrnutiee $12.00 ppd. 





SPITZ MOONSCOPE 


A precision-made 32- 
power reflecting telescope 

by makers of Spitz Jr. 
Planetarium. Clearly re- 


veals the craters of the 
moon, shows moons of 
Jupiter, other wonders of 


the heavens. Based on 
same principles as world’s 
giant telescopes. Stands 36” 
high on removable legs. 
Adjustable 3” polished and corrected mirror. Fork-type 
altazimuth mount rotates on full 360° circle swings 
to any location in the sky. Fascinating 18-page in 
struction book; sturdy carrying case. 


Genk: DOMINIS. csciniicdacnccocee $14.95 ppd. 





“MAKE-YOUR-OWN” 414” MIRROR KIT 


The same tine mirror as used in our telescopes 
polished and aluminized, lenses for eyepieces, and 
diagonal. No metal parts. 


Steak: Fo SOTO W sso ies sconsancjecttaereesscos $16.25 ppd. 


6X FINDER TELESCOPE 





Gy, 


Has crosshairs for exact locating. You focus by 
sliding objective mount in and out. Base fits any 
diameter tube an important advantage. Has 3 


centering screws for aligning with main telescope 


20-mm. diam. objective. Weighs less than 
pound. 
Shel FON aici iciieicieee $8.00 ppd. 


MISCELLANEOUS ITEMS 
KELLNER EYEPIECE 2” focal length (4Y4” O.D.) 
Mount of black anodized aluminum. 

Site, SEN oss ceases civecsvesnweras $6.00 ppd. 


60° SPECTROMETER PRISM Polished 


mm. x 30-mm. flat to 1) wave length. 


surfaces 18 


TG ao 8 eas Koad eemesesaes $8.25 ppd. 
BRASS TUBING 

» pieces, 3” long, slide fitting Blackened brass 

I.D. 1-3/16”, O.D. 1-5/16” 

Seth - Dos ck vvccce sv atecnkdsesneees $1.75 ppd. 


30-day Money Back Guarantee 
as with all our Merchandise! 





BE SURE TO GET FREE CATALOG ‘‘Y”’ 


Fantastic variety never before have so many 
lenses, prisms, optical instruments, and compo- 
nents been offered from one source. Positively 
the greatest assembly of bargains in all America. 
Imported! War Surplus! Hundreds of other hard- 
to-get optical items. Write for Free Catalog “’Y.’’ 





SATISFACTION GUARANTEED! 


JERSEY 





February, 1958, Sky AND TELESCOPE 205 











JUPITER’S SATELLITES 


The configurations of Jupiter’s four bright moons 
are shown below, as seen in an astronomical or in- 
verting telescope, with north at the bottom and east 
at the right. In the upper part, d is the point of 
disappearance of the satellite in Jupiter's shadow; 
yr is the point of reappearance. 

In the lower section, the moons have the positions 
shown for the Universal time given. The motion of 
each satellite is from the dot toward the number 
designating it. Transits over Jupiter’s disk are shown 
by open circles at the left, eclipses and occultations 
by black disks at the right. The chart is from the 
American Ephemeris and Nautical Almanac. 


FEBRUARY 








Phases of the Eclipses of the Satellites 
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AURORAL SPECTROGRAM 
OSLO, NORWAY 


5577 OI 





University, 


CELESTIAL CALENDAR 


Universal time is used unless otherwise noted. 


VARIABLE STAR MAXIMA 


February 8, R Aquilae, 190108, 6.3; 17, 
R Phoenicis, 235150, 7.8; 18, V Mono- 
cerotis, 061702, 7.1; 18, R Ursae Majoris, 
103769, 7.6; 24, V Cassiopeiae, 230759, 
7.9; 25, R Bootis, 143227, 7.3. 

March 2, U Ceti, 022813, 7.5; 7, T Cen- 
tauri, 133633, 6.1; 7, V Coronae Borealis, 
154639, 7.4. 

These predictions of variable star maxima are by 
the AAVSO. Only stars are included whose mean 
maximum magnitudes are brighter than magnitude 
8.0. Some, but not all of them, are nearly as bright 
as Maximum two or three weeks before and after the 
dates for maximum. The data given include, in order, 
the day of the month near which the maximum 
should occur, the star name, the star designation 
number, which gives the rough right ascension (first 
four figures) and declination (bold face if southern), 
and the predicted magnitude. Some of the dates have 
been revised from last month’s listing. 


MINOR PLANET PREDICTIONS 

Astraea, 5, 8.9. January 27, 8:20.3 
+16-33. February 6, 8:11.7 +17-40; 16, 
8:04.9 + 18-40. 

Ceres, 1, 7.1. January 27, 7:33.0 +31-43. 
February 6, 7:24.4 +32-16; 16, 7:18.35 
+ 32-33; 26, 7:15.3 + 32-36. March 8, 7:16.6 
+32-28; 18, 7:19.0 +32-12; 28, 7:25.3 
+ 31-48. 

Davida, 511, 9.2. January 27, 10:13.4 
+24-12. February 6, 10:06.5 +25-46; 16, 
9:58.7 +27-12; 26, 9:50.9 +28-20. March 
8, 9:44.0 +29-08; 18, 9:38.9 429-35. 

Harmonia, 40, 9.4. January 27, 9:53.6 





Dr. D. K. Berkey, Dept. of Physics and Astronomy, Colgate 
uses Spectrograph built around BSL grating to 
record auroral spectra (left) in Oslo, Norway. 








5890 Na 
a 5896 


Get more spectral data, faster... with 


BAUSCH & LOMB 
CERTIFIED-PRECISION GRATINGS 





— 6300 OI 

—- 6363 OI 
ratings. 
—— 6563 Ha —— 
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You get more light—in shorter exposures—with 
B&L gratings. Great dispersion gives well resolved 
spectra. Standard equipment, the world over, for 
IGY observations. Choose for your specific needs 
from over 100 different transmission and reflectance 


FREE DATA BOOK! Write for Catalog D-261. 
Bausch & Lomb Optical Co. 
85526 St. Paul Street, Rochester 2, New York | 
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+18-01. February 6, 9:44.0 +19-11; 16, 
9:33.6 +20-16; 26, 9:23.7 +21-09. March 
8, 9:15.8 +21-43. 

Metis, 9, 8.7. January 27, 10:51.3 
+16-59. February 6, 10:44.5 +18-08; 16, 
10:35.6 +19-18; 26, 10:25.5 +20-17. March 
8, 10:15.9 +21-00; 18, 10:08.1 +21-19. 

Kalliope, 22, 9.9. February 6, 11:10.4 
+27-17; 16, 11:03.0 +28-28; 26, 10:54.3 
+29-26. March 8, 10:45.3 +30-03; 18, 
10:37.0 +30-17; 28, 10:30.2 +30-06. 

After the asteroid’s name are its number and the 
magnitude expected at opposition. At 10-day intervals 
are given its right ascension and declination (1950.0) 
for 0" Universal time. In each case the motion of 
the asteroid is retrograde. Data are supplied by the 
IAU om — Center at the University of Cin- 
cinnati Observatory. 





MOON PHASES AND DISTANCE 
February 4, 8:05 
February 10, 23:34 
February 18, 15:38 
February 26, 20:51 

March_ 5, 18:28 
Distance Diameter 
224,200 mi. 33’ 07” 


Full moon 

Last quarter 

New moon 

First quarter 

Full moon 
February 


Perigee Dacor 


Apogee = 21,15" 252,300 mi. 29’ 26” 
March 
Perigee 6; 9" 2225100imi.. 33726” 





MINIMA OF ALGOL 

February 2, 4:16; 5; 1:05; 7,,21:355; 10, 
18:44; 18, 15:33; 16, 12:22; 19, 9:12; 22, 
6:01; 25, 2:50; 27, 23:40. March 2, 20:29; 
5, 17:18; 8, 14:08; 11, 10:57. 

These minima predictions for Algol are based on 
the formula in the 1953 International Supplement of 
the Krakow Observatory. The times given are geo- 
centric; they can be compared directly with observed 
times of least brightness. 





OCCULTATION PREDICTIONS 
February 2-3 Lambda Geminorum 3.6, 
7:15.7 +16-37.1, 14. Im: I 12:27.4 +0.1 


—1.6 109. 

February 10-11 Alpha Librae 2.9, 
14:48.6 —15-52.1, 22. Im: C 10:02.5 
—3.0,+1.9 54; D 10:07.3 38; E 


9:29.5 —2.0 +1.4 74; F 9:10.9 —1.3 +0.2 


110. Em: C 10:50.7 —1.1 —2.7 343; D 
10:34.6 358; E 10:32.6 —1.2 —1.2 
327: F 10:28.7 —1.8 —0.3 294; H 9:59.0 


—1.0 +0.8 278. 

For stations in the United States and Canada, 
usually for stars of magnitude 5.0 or brighter, data 
from the American Ephemeris and the British Nauti- 
cal Almanac are given here, as follows: evening-morn- 
ing date, star name, magnitude, right ascension in 
hours and minutes, declination in degrees and min- 
utes, moon’s age in days, immersion or emersion; 
standard-station designation, UT, a and b quantities 
in minutes, position angle on the moon’s limb; the 
same data for each standard station westward. 

The a and b quantities tabulated in each case are 
variations of standard-station predicted times per de- 
gree of longitude and of latitude, respectively, enabling 
computation of fairly accurate times for one’s local 
station (long. Lo, lat. L) within 200 or 300 miles of 
a standard station (long. LoS, lat. LS). Multiply a 
by the difference in longitude (Lo—LoS), and 
multiply b by the difference in latitude (L-—LS), 
with due regard to arithmetic signs, and add both 
results to (or subtract from, as the case may be) the 
standard-station_ predicted time to obtain time at the 
local station. Then convert the Universal time to 
your standard time. 

Longitudes and latitudes of standard stations are: 

r af vag? E +91° 


A +72°.5, : 0,  +40°.0 

B +73°.6, +445°.5 F +98°.0, +31°.0 

C +77°.1,  +38°.9 G Discontinued 

D +79°.4, +43°.7 H +120°.0, +36°.0 
E 4123°.1, 440°5 ~* 





et 


enna 














THE SUN, MOON, AND PLANETS THIS MONTH 
The sun, on the ecliptic, is shown for the beginning and end of the month. 
The moon’s symbols give its phase roughly, with the date marked alongside. 
Each planet is located for the middle of the month or for other dates shown. 
All positions are for 0" Universal time on the respective dates. 

Mercury is a morning object, but too — sion and begins its very slow retrograde 
close to the sun to be seen this month. motion. 

Venus rises about three-quarters of an Pluto comes to opposition with the sun 
hour before the sun on February Ist, and = on February 20th, at which time it is 3.1 
is visible low in the east-southeast. By billion miles from the earth. Of the 15th 


midmonth it will be a prominent object 





; 415°, —_—— 
of magnitude —4.1, coming up about 1} 7 : ons gine, 
hours before sunrise. In the telescope the Beate ie 2. |@ ane 
planet will appear as a 10-per-cent illumi- 4, me bh tera o © ms se 
nated crescent with a diameter of 54”. ee ‘ 

Mars is in Sagittarius in midmonth, ris- : oc . ? 
ing about 2} hours before the sun. Its Fn enamine: = aon 
magnitude at that time is +1.5. The disk VARIABLE 
has a diameter of less than 5”, making “ 


Mars a very poor object for telescopic ob- ig? — 
servation this month. 
Jupiter on the 15th is in eastern Virgo, 





rising about an hour before midnight, i | ——. "a 

local time. Retrograde motion begins on ei ~ 

the 16th, when the planet’s magnitude is |e,” ° 

— 1.8 and the disk has an equatorial diam- 20° |- ; =r acer aaa 

eter of 40”. On February 9th, at 13:45 [xen ty e . 

UT, the moon will pass 1° 40’ south of et. : ° 

Jupiter, as seen from the earth’s center. — +aI°* 4) a aeeeernnamaa i 
g36 40" 44" 48"——s« 56 


Saturn is a morning star in Ophiuchus, 





magnitude, Pluto is located in Leo, at 


right ascension 10" 30™.1, declination 
+22° 10% (1950 co-ordinates) on the 20th. 

Artificial satellite observations in eve- 
ning twilight may be made with the aid of 
a star chart from a January issue of Sky 
and Telescope; for morning observations 
use a July chart. Observers far north or 
south may need a chart from an earlier or 







later issue. W. H. G. 
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and rises about 34 hours before the sun in 
midmonth. Its magnitude is +0.8. On 
the 13th there is a conjunction with the 
moon, Saturn being 2° 29’ south at 8:59 
UT, as seen from the center of the earth. 
Uranus is a 6th-magnitude object in 
Cancer, and crosses the meridian about 
11 p.m., local time, on the 15th. It is 
visible most of the night. The planet’s 
path for 1958 is shown on this page. 
Neptune is in eastern Virgo, as shown 
by the accompanying chart; on February 
15th it crosses the meridian at 4:33 a.m., 
local time. On the 5th this 8th-magnitude 
planet will be stationary in right ascen- 


UNIVERSAL TIME (UT) 

TIMES used in Celestial Calendar are Greenwich 
civil or Universal time, unless otherwise noted. This 
is 24-hour time, from midnight to midnight; times 
greater than 12:00 are p.m. Subtract the following 
hours to convert to standard times in the United 
Mates: EST, 5; CST, 6; MST, 7: PST, 8. I 
necessary, add 24 hours to the UT before subtract- 

in which case the result is your standard time 
on the day preceding the Greenwich date shown. 


The path of Uranus among the stars of Cancer is shown above; that for Neptune 

among the stars in Virgo, below. In each case the field is inverted, with south 

at the top, as seen in an astronomical telescope. (The insets have north at the 

top.) The scales of the two charts are not the same. From the 1958 “Handbook” 
of the British Astronomical Association. 
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SOUTHERN STARS 


The sky as seen from latitudes 20° to 


south, at 11 p.m. and 10 p.m., local 
time, on the 7th and 2 


10) 
ird of April; also at 


208 


SKY 


AND ‘TELESCOPE, 


February, 











9 p.m. and 8 p.m. on May 7th and 23rd. 
For other dates, add or 


subtract 4 hour 
per week. 


The three horizon circles on both the 


northern and southern star charts make 


1958 


























the maps usable over a wide range of lati- 
tudes, and also aid when the observer is 
visualizing the form of a constellation 


that is only partly above the horizon at a 
particular time. 











e 
. S37NDYu3H 
o0S+ <~bo a ~~ 
we a ee . e 
poz 0H or 4, ? Po. 
— e v6. s 
— e 
< o29 . 2 » 
2 bi e - * Qs ° 
oovyd t " ° ~ ®,. \ 
09 Fava € : 
+ vo rt 
- “ . °@ ~ '9 \ 
NOZIYOH 00 oo ae s 
= “a S ‘i 
e ty \ 
e x \ 
. eyS9 7700 . \ 
“ D417 
‘ e, ” aon © 
< o \ 
\ i 3 ek iN 
¥e °. & . 
\ ¥Idcd/7 P U/WOsPP/Y¥@ » Sy < 
\ FTLL/I7F 7 > e vw . 
or ) ou oF nas e Sgt N 
Dd _ 4 ( \ 
42974L¢@ 008+ 7 oo e838 Ss \ 
9°94 @; Py a a o'~. ‘ * + \ 
\ a SN3HE3ID 4 3 P \ \ 
YONICW y, e * \ 
\ vsen,. St os eF §) 
\ t a : 2 A 
\ 0 xe 770¢ ae ry % x *« 7 
do = — TW HLFON"@s10/04 ae ‘ 
A = ~ y 4 © d 
a % 8, > e ° 
oF bd o ® “ 9 » 
enor . ‘9 . ‘ % » 
ge . ; 1 %_ Ye o ‘ < 
S » < x) 
e- ae _Si> e See _ s wS 5s\ @ 
<0 AY Z +a Oy, 5) Oo “aor x) cy v~ 
e AN g Toy Le) a * 
a ] * s & 
ay d, Le Sh, e “ 18) . 
/ Le + 1 2 
° +7 e by 
: oat z e 
/ ‘ « ° 4 
é . » ars C.e * ° 2 
y e & 7 ‘e SS. = e . \ 
e ro 2°@ eof 5% a o 
y . a °° +60° ge %, Pee av € e e@ “ai j 
i : AA \ 
Mn e° rf * Ss . % % é | 
‘ <@ Sp .e 2 a 6 2° e | 
<i 2 beh < pm 7 » + oo ge ° \oe his 
- o e 0 . eX sen % . Oe -« S 
2 : 2? Le e g a2 eo, 0 Vv 2 e a . ~ 
A/ ~ a L . 
rh) Q 7 » ae ry e +50 1S) e A D Po e eA < 2 
y 2° Ss 4 oy eo. 7s - 4 : 
. : oa r 2 3 rb OS s 0 . 
a m > e / 07 e> ev wW 
26 ° yor 5 x. 0 ° x be y 
” o - a) on ee. 7 7 fe ee : 
° = > 2 e. ® a e° n 8 - en) e 
& ~e 2 z Pe *% 9 @. bd e 2 aed 6 Ww S a ° > x 
Chip > iS + ~ q y z= & 
7 ° a m 0 ~® we re Oo a w 
» / Dem - +307 S27 8O » q pric : 
xyE/ LS wv v 9 eEcl! 
D) ® ty V8 Q 
a m ms < ee Se Yr g 7 
/ “74 s ee ce $e 5x ° AN ° 
2 rg we WPS 3 ~ y $7 a 
Ss ~ = 2392 a . ss J x ° a0) 
tq » * a \" Fo Kt ge & x La ¢ “—. & va 
occ? 4d 4S et 7®@ Aldedor? vo : A . Se ev 
q ¥. / e : 
\ 4 ° 7 7 2 e +; 
0 a ot / O4 ~ “e-@ we Very “~, e a, ° 6 ° « 2" 
© \ - ° fo oY e f bait: a ° Pe e 9 
+ °- yore js Ps ou 3 ae e fie WN, : 
4 2 - Yah ° A 
\ y /94 28, Bete/geuse @, e *or Toh) 3 ° s u = 
1 Lys Ks ; 
Ny e Ss / 19? % A Oy e T ~ v 
7 h ° 
4 » > ie) e . . 47 alo e " oy 
e e r) > / 4, ea ¢ o 
<«-* * > v () Z nn © @n 2 e . . 
, e ‘ a / Vy s ow e Pe 3 ” e 
X 4 ° e e 
$ an Se, % 3 © @e 5 . 
Y 720¢ ' % a : Z 7 
, | AY & —/0". Saiph 7 
A e 
Ma re Ss : i 
96 3 ~ a * $ ois e 
44° 1 q Te Ta ec 6 
wx id ef no d ° ° 
70 M4 20" 6° ° e 
“K 2076", -e ceo le y 
€ 
: 7? Cs ©. CANIS _-EeUS al / 
4 x MAYOR ° x .-30 7 
oo, 79 ae yh / 
| 
° r .® . “y f 
» * 
a 
ex : - 30 i eB * 7 
B&B Phact e 
Un, .. e 7 
Is § et 
47> eo, COLUMBA 8 me) 
e 70 ' 
: /ZON 
r® r 50° HOR 
-40° 
“e eo” re 
r® = or Namely, = 
4 a of 
h * ~ 
8 3 
: © ~ y BUE T 
r a 7h = 7ON 
Rid 
l@r 6 4o°HoO x o 
~50°. fo) 
= 50 ef por a ER 
4 
° Canopus PicTorR a " 
CARINA ov «e ‘ DIFF E VE LAE : 
FTH ° ae LA o 
Sout 7" 
South Z0N 
ARIABLE Vv © HOR! oN ‘ 
FEBRUARY 30 pasta MILKY WAY B VOARIE 





spectively; also, at 7 p.m. and 6 p.m. on 
March 7th and 23rd. For other dates, add 
or subtract 4 hour per week. 

When facing north, hold “North” at 
the bottom; turn the chart accordingly for 


other directions. The equator, ecliptic, 
galactic equator, and meridian are dashed 
curves, as are the hour circles that are 
three and six hours east and west of the 
meridian. 


STARS FOR FEBRUARY 


The sky as seen from latitudes 30° to 


50° north, at 9 p.m. and 8 p.m., local 


time, on the 5th and 21st of Februa 


re- 
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TRECKERSCOPE *« 





AMERICA’S NO. 1 TELESCOPE 
FOR AMATEURS AND 
PROFESSIONALS ALIKE... 


What other reflector offers you all of these desir- 
able features still within the price range of every- 
one? Super-rigid mounting (with adjustable latitude 
setting). Unexcelled optical system correct to at 
least Ve-wave sodium light. Fiberglass, feather-light 
tube. World’s finest finder-scope system (50-mm. 
objective). Synchro-smooth rack-and-pinion focusing 
system. Your choice from the nation’s finest selec- 
tion of quality oculars of any three eyepieces 
or any two eyepieces and the Goodwin Rese!ving 
Power lens. Precision clock drive, 110 volt, plus 
manual slow-motion control (with De Luxe models). 
Semirotatable tube on Standard models — fully 
rotatable on all De Luxe models. Setting circles, 
accurate to 0.001 inch, may be obtained for Stand- 
ard models and are furnished with the De Luxe. 








Write for our catalogue Treckerscope brochure 
TRECKERSCOPES (from left to right) — 12'2” DE LUXE, 10” DE LUXE, 8” DE LUXE, or our pamphlet, ‘What You Should Know, Look 
6” DE LUXE, and 10” CASSEGRAIN “SKY-GIANT” For, And Demand Before Buying Any Telescope.’ 
MADE IN THE U. S. A. © RESEARCH QUALITY SR REMEN TID” Ssercscessssscesseceve $495.00 STANDARD 6" piussvenieiieree $295.00 
20-YEAR UNCONDITIONAL GUARANTEE a" ~ » gene ae 
MECHANICALLY PRECISE @© OPTICALLY PERFECT “ 122" 1150.00 “ 12Y2" 
Standard models available in all sizes except the 10” “Sky-Giant”’ 10” CASSEGRAIN “SKY-GIANT” .............. $1695.00 





ORTHO-STAR OCULARS 


DUST SEALED — ALL COATED 
BEAUTIFUL FINISH 

Guaranteed to be the finest you ever used 
or return for full refund! Outstanding 
features: wide flat field, sharp to the very 
edge; extra-long eye relief; parfocalized for 
easy change of power; sealed-in optics, never 
need interior cleaning; hard coated, mag- 
nesium fluoride; boldly marked for easy identification; striking 
chrome and black-velvet finish, beautifully machined, 1%’ 0.D. 
ORTHO-STAR oculars are available in the following focal 
lengths, giving, for example, the indicated powers when used 


TRECKER-PATHFINDER : $74.50 complete 


EQUATORIAL MOUNT 


This mount will accommodate 4-inch to 8-inch telescopes. Specify your 
tube size when ordering. 


Standard 36-inch height — massive 11/2-inch steel shafting, in oil-im- 
pregnated bronze bearings. 





This amazing EQUATORIAL MOUNT is just what the doctor ordered for 
mounting that homemade telescope you labored so hard to finish. Now 
you can purchase a beautifully constructed, highly rigid equatorial 
mount, COMPLETE, for your own telescope as economically as if you 
had built it yourself. This terrific mount is made entirely of metal; 
all of the moving equatorial parts are polished to work with maximum 
“8 ease. Legs, head, and counterweight are all removable for easy storing. 
in conjunction with an 8’ f/8 mirror: 27 mm.—61x; 20 mm The saddle allows complete rotation of your tube. One of the more 
81x; 16 mm.—-102x; 10 mm.—163x; 7 mm.—-246x. important features in this mount is that the polar axle is extended for 
$19.50 each ppd ease in attaching a clock drive and/or setting circles, which may be 

; added at any time. The TRECKER-PATHFINDER mount also has a beau- 

tiful, chip-resistant finish. Taking all of these unusual features into 


USE OUR EXTENDED PAYMENT PLAN ON ALL SCOPES AND MOUNTS consideration, this is truly one of the best DOLLAR-FOR-DOLLAR values. 








MIRROR CELLS 4-VANE SPIDERS : STAR MAPS AND GUIDES 
Skeleton type 
6” ... $10.80 8” ... $11.50 "eon . : 
6”... $6.50 8 $10.95 | One of the nation’s largest selections of astronomical 
were \. a aes \. literature. i ij 
10” ... $17.95 12%"... $21.00 10 $14.95 12 $16.95 iterature. Write for catalogue 
COAST INSTRUMENT’S PROFESSIONAL : 
SEND FOR STEREO-VIEWER .. . TRECKER FINDER 
MIRROR CLEANING KIT 
Comes with set of 10 color slides showing TRECKER- ; ; ; : 7x, 50-mm. objective, helical 
SCOPES, the TRECKER-PATHFINDER equatorial mount Protect your mirror the heart of your reflector with our Mirror Cleaning focusing, with mounts and 
Kit. Be astounded at the performance of your present mirror. With newly 7 
and refractors Only 30c ppd. aluminized mirrors, many years of sparkling viewing can be yours. Ideal for : crosshairs. Same as used on 
all optics, hard coated or uncoated. $2.35 ppd. : TRECKERSCOPES. $18.50 





All prices, unless otherwise indicated, f.o.b. Long Beach, Calif., and subject to change without notice. Nominal crating charge added for all telescopes 
and mounts. California residents: Add 4% sales tax to all prices. 


COAST INSTR UMEN T, INC. 4811 Long Beach Blvd., Long Beach 5, Calif. 


“IN OPTICS SINCE 1933” 


Phone: GArfield 2-3411 or NEvada 6-7683 
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EXPERTS IN DOMES AND TELESCOPES 


ASTRO-DOME, expert in the construction of observatory 
Jomes, is pleased to announce the completion of this 
latest installation for the University of Wisconsin, at Pine 
Bluff, about 15 miles from Madison. The 25-foot dome, 
which will house the university's new 36-inch reflecting 
telescope, weighs 18,000 pounds and has two hydraulic 
jrives to give smooth, jerk-free rotation. It can turn 
through a complete revolution in only 48 seconds. This 
Astro-Dome is of all-welded steel construction and has 
a double traverse shutter system. The University of 
Wisconsin's new dome is equipped with a windscreen, 
and has an unusual slit system that will allow the tele- 
scope to view from a few degrees below the horizon to 
well beyond the zenith if necessary. The shutters are 
manually operated through a torque converter so that 
the entire shutter is free and easy to operate. May we 


assist you with your installation? 





ASTRO-DOME Manuracturine, INC. > Tinsle 


Box 217, Station A, Canton 5, Ohio 


Telephone: GLendale 4-2755 





TINSLEY LABORATORIES, expert in the production of 
precision instruments, thoroughly tests every optical sys- 
tem for absolute conformance to the highest specifications. 
All optical surfaces are polished to 1/10-wave accuracy, 
and each system is guaranteed to reach theoretical limits 
of resolution. Through research, development, and con- 
struction of optical devices for the United States govern- 
ment and industrial organizations, Tinsley Laboratories 
is able to furnish your telescope at lower cost without 
sacrifice in quality. Small and large telescopes of any 
design are available to the required precision. You are 
invited to request information of any kind that would 


be useful to you. 








As experts in domes and telescopes, Astro-Dome and Tinsley 
Laboratories now make possible a complete observatory from 
telescope to housing at a cost that will be pleasantly reason- 
able. Write either company for details, which will be fur- 


nished without obligation. 











laboratories 
2530 Grove St., Berkeley 4, Calif. 











UNITRO. 


Yours —— FREE — for the asking! 


a RONOMICA 





The UNITRON Catalog of 
ASTRONOMICAL TELESCOPES 


including the 


OBSERVERS GUIDE 


OBSERVING the SUN 


Jlnch ALTAZIMUTH REFRACTOR 


—- tae. mca 


The sample pages shown here in miniature 
only begin to hint at the wealth of facts 
and figures included in UNITRON's color- 
ful, 38-page Catalog and Observer's Guide. 
The full-page illustrated articles on astron- 
omy are crammed with helpful information 
— not readily available elsewhere — on 
observing the heavens, telescopes and their 
mountings, accessories, amateur clubs, as- 
trophotography, and the like. There is even 
a glossary of telescope and observing 
terms. Whether you cre a beginner or an 
advanced amateur you will certainly want 
a copy of this remarkable publication for 
your bookshelf. Use the handy coupon, a 
postcard, or letter to request your free 
copy of this valuable guide. 





UN/ITRON 


TELESCOPE 





Those who are considering the purchase of 
a telescope will find it especially worth 
while to learn more about the distinguished 
line of UNITRON Refractors and Acces- 
sories which play so important a role in 
astronomy today. For only by a careful 
comparison of the features, quality, and 
performance of different instruments can 
the prospective buyer insure that his tele- 
scope will be worthy of his investment and 
of the time he will devote to observing. 
It's truly easy to own a UNITRON. A down 
payment of only 10% puts you at the con- 
trols and you have 12 months to pay the 
balance. Full information is included in the 
UNITRON Catalog. Send today for your 
free copy. 


To help you choose a telescope 
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Please rush to me at no cost or obligation a copy. of ¢ 
new UNITRON Catalog of Astronomical Telesce 
including the Observers Guide. 











